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JAMES OAKES & Co., 


ALFRETON IRON-WORKS, DERBYSHIRE, 
AND 


Wenlock Iron Wharf, 21 & 22, Wharf Road, 
CITY ROAD, LONDON, N., 


Manufacture and keep in Stock at their Works 
(also large stock in London) 


PIPES and CONNECTIONS, 14 to 48 inches 
in diameter, and make and erect to order RE- 
TORTS, PURIFIERS and TANKS, with or 
without joints, COLUMNS, GIRDERS, 
SPECI aOAS INGS, &., required by Gas, 
Water, Railway, Telegraph, Chemical, Colliery, 
and other Companies. 

Norz.— Makers of HORSLEY’S PATENT 
SYPHONS. These are cast in one piece, without 
Chaplets ; bey 2 away with bolts, nuts and covers, 
and rendering leakage impossible. 


WOLSTON’S 
TORBAY PAINTS 


Special Quotations to Gas Companies. 
DARTMOUTH, DEVON. 








Lanemark Coal C0, 


LANEMARK CANNEL 
AND GAS GOALS. 


Quotations and Analysis on appli- 
cation to 


LANEMARK COLLIERY 


NEW CUMNOOK, N.B. 


























Shipping Ports: All the principal 
Scotch Ports. 








— ESTABLISHED 1830. — 


PARKER & LESTER, 
Manufacturers & Contractors, 


Tae Onty Makers oF 


PATENT ANTIMONY PAINT, 
Parker’s Imperial Black Varnish, 


Oxide Paints, Oils, and General Stores 
for Gas and Water Works. 
WORKS: 

ORMSIDE STREET, OLD KENT ROAD, 
LONDON. 











) pshunote, Benson, Pease, & Co, Ld, 


STOCKTON-ON-TEES, 
Manufacturing Gas Engineers. 
See Advt. p. 897 of this week’s issue. 





CARLESS, CAPEL & LEONARD, 


HOPE CHEMICAL WORKS, HACKNEY WICK, LONDON, N.E., 


Amd at Pharos Works, Hackney Wick. 


NAPHTHA AND GASOLINE DISTILLERS AND PETROLEUM IMPORTERS, 


Specially distil Carburine Spirit, specific gravity -680, or of any other grade suitable for Enriching Gas 
also Gas Oil best adapted for injecting into the Retorts, as in the Herring Process. 


Importers of Petroleum for Carburetting Water Gas, or for Manufacturing Oil Gas. 


Distillers of Petroleum 


Ether and Naphtha for clearing the pipes of Naphthaline, &c. 


Samples and Prices may be had om application. 





MELDRUMS rete 


ABSOLUTELY 


REQUIRES NO ATTENTION WHATEVER. 


Guaranteed perfectly steady Gauge, no matter how Steam 
Pressure may vary. 


—— 


HIGHEST REFERENCES GIVEN. 


> o <=> © D> © =D © —® © aD CO DOK 


MELDRUM BROS., fitantic Works, Gity Road, 


MANCHESTER. 


AUTOMATIC. 





T : 
‘legrams: ‘MELDRUM, MANCHESTER.” National Telephone: No. 1674. 
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~ DAN IEL HOWARD, 


(Successor to the late BENJ. WHITEHOUSE), 


GASHOLDER & BOILER WORKS, 


WEST BROMWICH, NEAR BIRMINGHAM 


(ESTABLISHED 1'765), 


JIANUFACTURER OF TELESCOPIC AND SINGLE GASHOLDERS, 


WROUGHT AND CAST IRON TANKS FOR DITTO, 


PURIFIERS, CONDENSERS, SCRUBBERS, HYDRAULIC MAINS, and all kinds of GAS APPARATUS, 
Wrrought-Iron Roofs, Bridges, Girders, &c., 


Steam, Hot Water, and Range Boilers, Tanks, Cisterns, Boats, and all kinds of Wrought-Iron Work, 


DRAWINGS, SPECIFICATIONS, AND ESTIMATES SUPPLIED ON APPLICATION. 


2 EDWARD COCKEY & SONS, Ld, =: 


GAS ENGINEERS, IRONFOUNDERS, & CONTRACTORS, 

































Manufacturers Manufacturers 
of ; of 

GASHOLDERS 8 oe COTTE = KKAKAAAAMMDOAARR RRM K none PATENT 

and TANKS, ‘7 :Z ie Bie dai an WASHERS, 

BOILERS and Re "7 [reer t fecal | PATENT : 
ENGINES, | aie ae Hh een VALYES for 5 
ROOFS, Lait 1 EE 1 PURIFIERS, &., — = 

EXHAUSTERS, oye : GOVERNORS, 

BREEZE of : LAMP 
SCREENS, eae = * == COLUMNS, 

CHARGING and 2 = Weighbridges - 

GC—SC N 

BARROWS. BREAKERS. 

MAKERS OF FISH & SMITH’S PATENT (NO. 5108) OVERFLOWS FOR REGULATING THE SEAL Ni 
IN GAS-WASHERS, &c., AND COCKEY & SMITH’S PATENT SELF-ACTING BYE-PASS VALVES. ™ 
Estimates for any description of Gas Plant on application. i 





THE IRON-WORKS, FROME SELWOOD, SOMERSET. cA 


London Office: 22, COLEMAN STREET, E.C. Ga: 


HIGHEST AWARDS—LONDON, PARIS, COLOGNE, VIENNA, MELBOURNE, AND OTHERS. 
—i1l MEEDALS. — 


JAMES RUSSELL & SONS LIMITED ca, 








Seger: Td WEDNESBURY, ENGLAND. 


MANUFACTURERS OF TUBES - AND Frrrinas OF EVERY - DESCRIPTION. 












WROUGHT-IRON OR STEEL MAINS UP TO 6 FEET DIAMETER, FOR 
GAS, WATER, OIL, OR OTHER PURPOSES. 


SCREWING TACKLE, BOILER *MOUNTINGS, VALVES, COCKS, ETC: 


LONDON : BIRMINGHAM : LEEDS: i u 
108, Southwark Street. 114, Colmore Row. 6, Mark Lane, New Briggate- 2 
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THOMAS PIGGOTT & CO., LtD., BIRMINGHAM. 
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OVER 500 GASHOLDERS HAVE. BEEN § SUPPLIED AND ones 
INCLUDING THOSE SUPPLIED TO THE FOLLOWING Gas ComPANIES AND CORPORATIONS: 

BATH, BOLTON. BRISTOL. CHELTENHAM. LEAMINGTON. PRESTON. SHEFFIELD. 

BELFAST. BOMBAY. BRISBANE. HARTLEPOOL. LIVERPOOL. READING. STOCKHOLM. 

BECKTON. BRADFORD. CARDIFF, LEEDS. NOTTINGHAM. RIO GRANDE. SYDNEY. 

BIRMINGHAM. BRIGHTON. COVENTRY. LEICESTER. OLDHAM. SOUTH METRON. VIENNA. 





GAS COAL. om: OLD SILKSTONE GAS COAL, 


Address THE STRAFFORD COLLIERIES COMPANY, 
ear BARNSLEY, SOUTH YORKSHIRE. 


NEWTON, CHAMBERS. & CO., LiMTeo, 


THORNCLIFFE IRON-WORKS, near SHEFFIELD, 


MANUFACTURERS OF 


: WROUGHT AND CAST IRON : PATENT 
Cntr menor ere, CONDENSERS, CENTRE TALYES 


Internal or External And Retort-House Appliances SCRUBBERS, & WASHERS, ae 


SCREWS of all sizes, Also Bye-Pass & Stop Valves 





GASHOLDE ot every description, TAR AND LIQUOR sn &e. 
axp RS, tron Roofs, Columns, Girders, Floor Plates 


Gasholder Tanks, and Tools, &c. 









PURIFIERS with Planed I EY; 


HAND and HYDRAULIC LIFTING GEAR, CAST-IRON MAINS and SPECIALS. 
CA WoopD GRIDS. 
ST AND WROUGHT IRON TANKS AND CISTERNS. 


DESIGNS, SPECIFICATIONS, AND ESTIMATES FREE. 


Pig Iron (Special Quality) for ENGINE CYLINDERS, &c. 
GAS COAL FAMOUS FOR ITS UNRIVALLED EXCELLENCE. 
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PROSSLEY’S “Onto” tas ENGINE. 


CRYSTAL PALACE EXHIBITION, “DIPLOMA OF HONOUR ”—Histest Award to Gas-Engines 














CROSSLEY’S PATENT PATENT CATARACT 
OIL-ENGINES, GOVERNORS, 
PATENT STARTERS, CHANGE SPEED 
PATENT TUBES 3 GOVERNORS. 
FOR IGNITION, _ Waa 
oa ee the arta 
GOVERNORS, : ALL PARTS MADE STRICTLY TO GAUGE 
PATENT SAFETY 
sacar iin GREAT REDUCTION 
5 
a es IN. PRICES, 
ANTI- FLUCTUATING OVER 800 ENGINES 
GAS-BAGS, ALWAYS IN HAND, 


CROSSLEY’S NEW HIGH- SPEED ENGINE FOR DIRECT ELECTRIC LIGHTING. 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 
HARRIS & PEARSON, 


STOURBRIDGE, ENGLAND, 
MANUFACTURERS OF 


FIRE-CLAY GAS-RETORTS, FIRE-BRICKS, LUMPS, & TILES of Every Description. 


GLAZED BRICKS AND PORCELAIN BATHS. 


What is the Continuous? 


aa i a hh be be he had wvvrt 


IT IS A PREPAYMENT ATTACHMENT 
THAT IS 


UNFAKEABLE & UNBREAKABLE 


BY HAND OR COIN PRESSURE. 


THE MONEY IN THE BOX IS ALWAYS EXACTLY CORRECT WITH 
THE AMOUNT OF GAS CONSUMED. 


























For sg anna apply to 


The Automatic Gas-Meter Co, 


LIMITED, 


1, UPPER BROOK STREET, 


AND 


6, ROSAMOND STREET EAST, 
MANCHESTER. 


5, MERRION STREET; 
LEEDS. 


49, QUEEN VICTORIA ST., 
LONDON. 














i. a ae 
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Telegraphic: ii Telegraphic: 
| “Fortress, Donnington, Salop.” a e 5) “Fortress, London.” 


MIDLAND IRON-WORKS, DONNINGTON, NEAR NEWPORT, SHROPSHIRE. 
London Office : 10, FINSBURY SQUARE. 
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PURIFIERS WASHERS. 
with 
Planed Joints. WASHER- 
SCRUBBERS. 
TOWER 
SCRUBBERS. CLAUS’ SULPHUR- 
PURIFYING: RECOVERY dah 
MACHINES FOR CENTRE & FOUR- 
AMMONIA. WAY VALVES. 
CONDENSERS. fai tai/- RETORT- 
UT . 
TAR PLANT. MOUTHPIECES 
! ; =< SLIDE-VALVES, 
SULP aA TE NK TAR-BURNERS, 
AMMONIA a , a SIEVES, 
PLANT. GCASHOLDERS. &c., &o., do. 


The above is a view of the largest Gasholder (four-lift) of The Gaslight and Coke Company, Beckton, containing 8 million cubic feet, erected by us in 1892. 





Sole Makers of WZ ECK’S Patent CENTRE-YALYE, & CRIPPS’ Patent HYDRAULIC MAIN VALVE. 


TO GAS COMPANIES, CORPORATIONS, AND VESTRIES. 


IMPROVED STREET LIGHTING 


WITHOUT ADDITIONAL COST, 
With THREE to FOUR TIMES the ORDINARY LIGHT, 


CAN BE OBTAINED BY 


THE INCANDESCENT GAS-LIGHT (tu 


WHICH HAS NOW BEEN ADAPTED TQ 


STREET LIGHTING, 


And is in use, writh great success, in many towns on the 
Continent. 











Send for “ Street Lighting '’ Pamphlet, which gives full particulars, to 


THE INCANDESCENT GAS-LIGHT COMPANY 


LIMITED, 


14, PALMER STREET, WESTMINSTER, LONDON. 
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SEND FOR PRICE LISTS OF 


BRAY’S 
Parent FLAT-FLAME LANTERNS, 


From 30 to 1100 Candle Power. 
THEY ARE SUITABLE FOR GAS OF EVERY CANDLE POWER, 
MADE ENTIRELY OF COPPER. 


THE °° BRAY ’? REFLECTING LIGHT 














Is an unequalled combination of SIMPLICITY, CHEAPNESS, and EFFICIENCY. 
GIVES REMARKABLE LIGHTING WALUE FOR GAS CONSUMED. 
SEND FOR PRICES AND PARTICULARS. 
T 
§ 
\BTAVEVAVEAVEVAY AYNNVOVaVANEY, Al 








i 
T < 
or = a am oe ” , 
STREE ' 
===> 
Se | 


BRAY'S “ SPECIAL” AND “ADJUSTABLE” BURNERS 























Are the best in the Market for general use, and are very moderate in price. 
It is not unusual to see the ordinary Burner yielding less than half the light that Bray's “Specials” and 
Adjustables’’ would yield with the same consumption of Gas. 


Gas Managers should try them on Consumers’ Fittings; and they would see at once how to compete moré 
effectively with the Electric Light. 


Specially adapted for use with Penny-in-the-Slot Meters, for which purpose large quantities have been sold. 


fr 














omsSmx0on 





xOmn 
OAmMoror mmora 








Deg 


iB si , Sy ire ss 
ADJUSTABLE SCREWED FOR GLOBE HOLDERS. ADJUSTABLE. BATSWING. SLIT-UNION. 






UNION JET. 





SEND FOR PRICES AND PARTICULARS. 


GEO, BRAY & C0,, ‘acess LEEDS, 


















Nov. 6, 1894.] JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 


R. LAIDLAW & SON. 


IMPROVED WET AND DRY GAS-METERS 


IN CAST-IRON AND TIN CASES. 














Two Gold Medals, One Silver Medal, One Bronze Medal, 
and Two Honourable Mentions, 
INTERNATIONAL EXHIBITION, EDINBURGH, 1886. 











MAKERS IN GLASGOW OF 


CAST-IRON PIPES, ALL Sizes, 
LAMP PILLARS, 
STEAM - ENGINES, 
PUMPING ENGINES FOR 
WATER-WORKS, 
BEALE’S GAS EXHAUSTERS, 
WROUGHT-IRON TUBES 
AND FITTINGS, 
BEAMS, COLUMNS, 
TANKS, &o. 


MAKERS IN EDINBURGH OF 


STATION METERS, ALL SIZES 
GOVERNORS, 
PRESSURE REGISTERS, 
PRESSURE GAUGES, 
TEST GASHOLDERS, 
TEST METERS, 
SIEMENS’ WATER - METER, 
ALL KINDS OF GAS 
APPARATUS & FITTINGS. 











—— 





Wet and Dry Meters of every description repaired, altered, and adjusted, at 
prices which we shall be pleased to furnish on application. 








A LARGE STOCK 
OF METERS 
ALWAYS READY 
FOR IMMEDIATE 
DELIVERY 
OR SHIPMENT. 














Descriptive Price Lists, Estimates, & full particulars forwarded on application. 





6, LITTLE BUSH LANE, 


EDINBURGH. | LONDON, E.C. 


ALLIANCE FOUNDRY, | SIMON SQUARE WORKS, 


GLASGOW. 
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KIRKHAM HULETT, & CHANDLER, Lo. 
Patent ‘STANDARD’ WASHER-SCRUBBER 


(ae 282 of these Machines (capable of dealing with “jealing with GL, L.2490; ‘OOO cubic feet of Gas daily) in use, 
ww 28 fact is given as evidence of this apparatus being the Most Efficient of any in the Market for the extraction of 
Ammonia, Carbonic Acid, and Sulphuretted Hydrogen from Coal Gas. 








a 


SEA | 
aS Vg i\ 
| \ Ws mm AA NH BRUT 
} : | 
sf ~ EIN EES. CD to i ty 
(y WAIN RATA 
\ \ 
| 
| 





View of SIX PATENT “ STANDARD” WASHER- sodsnnmns, erected at the Beckton Station of The Gaslight and Coke Company (the Engines driving same 
being under Galvanized Iron Covers). This Company have 30 of rae Machines in use, They are also in operation at a great number of Gas and other 
Works in this Country and Abroad. 


Sole Agents in Great Britain for Marshall’s Patent Tar Extractor. 


Address: 3 & 4, Palace Chambers, Bridge St., Westminster, S.W. 


JAMES.& WILLIAM WOOD, Limited, 


“GAS GOAL-AND CANNEL CONTRACTORS AND EXPORTERS, 
57, GRACECHURCH ST., LONDON, E.C. 


Registered Office—28, ROYAL EXCHANGE SQUARE, GLASGOW. 


THE GAS- METER COMPANY, 


MANUFACTURERS OF LIMITED 


WET AND DRY GAS-METERS, STATION METERS, GOVERNORS, GAS APPARATUS, ETC. 

















4 


Ea i 


‘TOINTS. 


PLANED 





win Mh oT 
JE 


SQUARE STATION METERS WITH 











SaSVO 
TIVOIUAGANITIAO NI SUBLAW NOILLVLS 











DESIGN No. 2 PATTERN, 
STATION METERS MADE AT THE COMPANY'S WORKS, OLDHAM, Lara WEST & GREGSON. Established 1830, 

For Prices and Particulars apply to F 

R. Ke ANDREWS, General Manager. t 16, 


Works: 238 KINGSLAND ROAD LONDON; UNION STREET, OLDHAM; HANOVER STREET, DUBLIN. 
Telegraphic Address: “METER.” 







(S6e Advertisement on back of Wrapper. 
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JOSEPH CLIFF & SONS, 


INCORPORATED IN 
THE LEEDS FIRE-CLAY COMPANY, Ltd., 


WORTLEY, LEEDS. 


LONDON Orrices & Deréts: 
Baltic Wharf, Waterloo Bridge. 
WHARVES NOS, 2 & 4, INSIDE G.N. 

GOODS YARD, KING’S GROSS, N. 
LIVERPOOL: 

16, Lightbody Street. 
LEEDS: 

Queen Street. 





TELEGRAPHIC ADDRESS: 
“ROBUSTNESS, LONDON.” 


GAS & WATER 


/ J. & H.ROBUS, 


in large quantities 


tie Cie Taek Snsine ENGINEERS & CONTRACTORS, 
years; and during the 20, BUCKLERSBURY, LONDON, 6.6. 


and LLS ; 
Kingdom, hey poses the ex. | Erecting RESERVOIRS, FILTER-BEDS, and 
cellent quality of remaining as near GASHOLDER TANKS ; and EVERY RE- 
stationary as possible under the varying QUISITE for GAS and WATER WOR KS, 
conditions of their work—a quality which 
will be appreciated by all Gas Engineers and 


Managers. ‘The generally expressed opinion is 
that these Retorts are the very best that are made. 
RETORTS CAREFULLY PACKED FOR EXPORT. 
Fire-Bricks, Lumps, Tiles, &c., &c., of every 


description suitable for Gas- Works. EXCHANGH TELEPHONE 1756. 
er > a 


JOHN BROWN & CO., LTD., SHEFFIELD, 


Proprietors 


ALDWARKE MAIN CAR HOUSE & ROTHERHAM MAIN COLLIERIES, NEAR ROTHERHAM. 
ALDWARKE MAIN GAS COAL 


Analysis: 12,600 feet of 19-candle gas per ton. 
Weight of illuminating power in pounds of sperm, 820-80. Very free from impurities. 
Telegrams: “ATLAS SHEFFIELD.” 


AN APPARATUS WHICH PERFORMS THE COMBINED DUTIES OF 


TAR-EXTRACTOR, WASHER, ann SCRUBBER. 


It requires NO MOTIVE POWER, is simple ih coistruction, automatic in action, and 
readily adjusted to deal efficiently with varying makes of gas. By ensuring minute and frequent 
subdivision of the gas in its passage through the numerous light liquor seals, the whole 
of the purification up to the inlet of the purifiers (including the removal of 
tarry matters) is accomplished in the ONE VESSEL, without 
excessive back pressure—this not exceeding the pressure often 
accumulated by a small washer working in combination 
with a scrubber, 



















INCLUDING 









































The gas enters 
at the bottom, and 
passes through a large 
number of small tubes inte a 
series of light steel troughs, which have 
finely-perforated edges submerged in liquor, 
and, escaping through these perforations in minute 
streams to the next chamber, a similar operation is repeated 








dy contact with the strong liquor on the lower trays, the gas is 
denuded of CO, and tarry matters, and in the succeeding trays the removal of 
the ammonia is ecmpleted—the gas passing finally through clean water in the top 
tray, and thence to the outlet main. The water supply can be exactly regulated to give 
liquor of a required strength; and the seals can be readily adjusted by means of external 
regulators to suit the volume and condition of the gas. 


Wa ws wsts oe OT t—‘__ 





SOLE MAKERS: 


* Westminster Office : Telephone: 5059. 
Sse §, CUTLER & SONS, 022 
GE ST. B j “RETORTUS, LONDON.” 


5. PROVIDENCE WORKS, MILLWALL, LONDON. 
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THOMAS GLOVER & CO.’S 
PREPAYMENT METER. 


(PATENT APPLIED FOR.) 








Simple in Mechanism. 
Positive in Results. 
Price Changer /n Situ. 


Guaranteed for One or Five Years at 
Buyer’s Option. 











Telegraphic Address: “GOTHIC LONDON.” Telephone No. 6725. 


“THOMAS GLOVER & CO.., 


DRY GAS-METER MANUFACTURERS, 
214 to 222, ST. JOHN ST., CLERKENWELL GREEN, LONDON, E.C. 


BIRMINGHAM: | LEEDS: MANCHESTER: 
3, BRIDGE ROW, DERITEND. | BOAR LANE CHAMBERS 87, BLACKFRIARS STREET. 

<r: , | 4, BASINGHALL STREET. 
Telegraphic Address: “GOTHIC.” | Telegraphic Address: “GOTHIC.” | Telegraphic Address : ‘GOTHIC.’ 


4 PARKINSON'S 


BSR lB a By 


| EQUILIBRIUM 
€ GOVERNORS 


A very large number are now at work; and all 
| i =| ngineers who have adopted them speak in 
Bi a unqualified terms of their great efficiency. 








BRISTOL: 
62, VICTORIA STREET. 


Telegraphic Address: “GOTHIC.” 











en : 














COUNTERBALANCE or AIR VESSEL, 
as desired. 


TWO, FOUR, or SIX COLUMNS and GIRDERS. 
WEIGHTS or WATER PRESSURE. 





8 
Cottage Lane Works, City | Bell Barn Road Works, | 1% Mawson's Chamber 


Telegraphic Address: “ Index.” Telegraphic. Addreg's: “ Gas-Meters.” | Telegraphi¢ Address: precision. 








i oad, 
| Lonvpon./BrrurneHuam. MancHEsTER. 
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Common Sense versus Collectivism. 

Tue President of the Institution of Engineers and Ship- 
builders in Scotland—Mr. John Inglis—is a good hand at 
an Inaugural Address, which is fortunate for him and for 
the society, because this particular association keeps its 
Presidents in office for a longer period than one year, and 
expects to get several addresses out of them. Mr. Inglis’s 
first address, which was published about this time last 
og ae very good indeed ; and the same may be said of 
€ discourse he pronounced on the 24th ult. Speaking 
on behalf of the society—whose needs do not differ in this 
respect from other technical associations —Mr. Inglis was 
prtieularly careful to offer a word of encouragement to 
ie Contributors of short papers. He said “ the import- 
— of a new invention or mechanical arrangement is 
t — to be estimated by the number of words required 
aon it; ” and he went on to declare that there is 
menus y no machine of any consequence that is not the 
cians are Successive increments of invention or dis- 
“ie he product of the ability and efforts of many 
= math, t is on evidence that the ingenious spinning 
inery, now in common use, is a compound of about 





‘“‘ 800 different inventions. How minute some of them must 
‘‘ have been, and yet how indispensable!” The inference 
is obvious. Whoever, in the course of his work, hits upon 
a technical advantage, however minute, may do more good 
by publishing it than he can foresee. Mr. Inglis sees that 
the soundest progress in an industry is that which is con- 
tributed to by littles. ‘The continual desire to strengthen 
‘¢ the weak parts of an industrial process directs the minds 
‘‘ of many eager searchers to contrivance, until to one a 
* fortunate solution presents itself, and invention is carried 
*‘ forward another place. Therefore, the diffidence that 
“ would make us hesitate to bring forward improvements 
“because they do not appear sufficiently imposing, or 
‘¢ because we may not be able to clothe our thoughts in 
‘¢‘ words at once elegant and exact, is out of ‘place among 
‘¢‘ the members of this Institution.” ‘These be wise words, 
and worthy of being held in remembrance. 

In the course of his addréss, Mr. Inghis touched on many 
topics; but he said in particular something about the 
educational value of labour-saving machinery in general 
which we do not remember to have heard before. He 
said : ‘In whatever way we may sum up our estimate of 
‘«‘ the net effect of labour-saving machinery, there can be 
“¢ no doubt whatever that its use is, in itself, a constant 
‘‘ stimulus to invention, and that it will continually in- 
‘“‘ crease in efficiency, and in encroachment on the province 
‘¢of manual labour.” Mr. Inglis is no Collectivist, but 
boldly declares his conviction that the nationalizing of 
the means of production and transit ‘‘ would bring about 
«a depression of trade such as has never been experienced, 
“ or even imagined.” He deems it rational to hold that 
the lot of man has been made more tolerable by machinery, 
his toil lightened, and his opportunities for intellectual and 
artistic culture increased ; but he also thinks that the best 
results which mrachinery can compass will not be reaped 
from its use unless wage-earners of all nationalities will 
make common cause with capitalists in procuring the 
withdrawal of all restrictions on the exchange of products 
and services for money or other considerations, in abolish- 
ing tariffs which merely hinder the production of goods 
in favourable localities, that they may be fabricated in 
places which are disadvantageous, and, having repressed 
their own tendencies to wasteful expenditure, in enforcing 
a like virtue in their Governments, imperial and muni- 
cipal. ‘ The escape from industrial depression lies in the 
‘‘ removal of all obstacles to the steady increase of con- 
‘“‘ suming power, in the setting of rational bounds to mili- 
‘“‘ tarism, in the mobility of capital and labour—that co- 
*‘ operation between production and consumption may be 
“more readily maintained—and by no means in the 
‘‘ return to universal manual labour, or in attempts to 
“ realize formless dreams of a Government assuming the 
“ functions of the Universal Provider.” This setting up 
of the facilitation of consumption as the sole adequate 
remedy for trade depression, if not exactly novel in 
advanced industrial economics, has rarely been surpassed 
for forceful expression. Mr. Inglis’s last words on this 
subject are: “If Governments will refrain from what is 
«‘ known by the engaging name of constructive legislation, 
‘‘ and adhere to their primary duty of maintaining security 
‘“‘ for person and property, private enterprise, on which 
“ the State itself depends, may safely be trusted with the 
‘«‘ work of production and distribution, and the engineer, 
‘© as heretofore, with the task of devising the means of 
“ making the necessaries and comforts of life even more 
“abundant and more generally accessible.’’ Such state- 
ments come as a refreshing economic ventilation through 
the thick atmosphere of modern Collectivism. 


A New Sulphate-Making Process. 
In another column we publish the interesting paper read 
by Mr. W. Belton, of Shrewsbury, at the recent meeting 
of the Midland Association of Gas Managers, with the 
discussion upon it. This communication was the feature 
of the meeting, inasmuch as it was the introduction, to the 
industry at large, of a new process for “ purifying coal gas 
‘and obtaining products therefrom,” patented by Mr. 
Belton and Messrs. G. E. and A. R. Davis, of Manchester. 
The origin of the process is described by Mr. Belton as 
having been due to the difficulty he experienced in manu- 
facturing sulphate of ammonia at Shrewsbury, owing to 
the impossibility of disposing of the waste liquor; while 
the distance from a market rendered the sale of liquor com- 
paratively unprofitable. In similar circumstances, relief 
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has been found in concentrating the ammonia in the liquid 
form; but Mr. Belton and his associates in this matter 
preferred to proceed in the manner described in the paper. 
It is only fair to the author to state that the present com- 
munication was not intended to be a full statement of the 
results of working the process, and was not given a quanti- 
tative cast. Mr. Belton’s reserve in this respect appears 
to have been excessive; for he had to supplement his 
“‘ sketch’ with some further particulars in order to start 
the discussion ; and even then the subsequent speakers did 
not seem to be able to grasp the author’s meaning. Nor 
did Mr. A. R. Davis, another of the patentees, succeed 
very much better in rendering the benefits of working 
the process ‘clear to the meanest capacity,” beyond the 
initial point of its being successful in getting rid of the 
waste liquor difficulty. The supplementary remarks sent 
to us by Mr. Belton for publication, which appear to have 
suggested themselves to him upon thinking over the dis- 
cussion, put the paper in a much clearer light. Another and 
more detailed communication will, however, be required 
before it will be possible to rank the process properly 
among others having the same general object. What 
‘* stuck” most in the appreciative faculties of Mr. Belton’s 
audience was his claim to have increased his sulphate 
production by 50 per cent. Of course, if this has been 
possible at Shrewsbury, it must be capable of repetition 
elsewhere ; and it is eminently desirable that Mr. Belton 
and his colleagues should take early steps to enable some 
other gas manager to realize the same increased yield of 
sulphate. For the moment, it is rather beside the mark 
to talk about the probable share of cyanides in contri- 
buting to bring about this result. Nobody knows any- 
thing worth mentioning about these mysterious reactions; 
but the gas manager who can be clearly shown the way to a 
50 per cent. addition to his make of sulphate will be only 
too glad to get it, and leave the chemists to wrestle with 
the cyanides afterwards. 


The Meeting of the American Gaslight Association. 
THE annual meeting of the American Gaslight Association 
has lately been held in Washington, under the presidency 
of Mr. W. H. Pearson, of Toronto. The attendance is 
reported to have been good; and the meeting seems to 
have been a thoroughly pleasant one, and_ fairly successful 


in the technical sense. One incident, however, may be | 


noticed for its warning to Councils of this and other Asso- 
ciations of the kind to exercise care in receiving and pass- 
ing papers for reading. A stranger to the Association 
volunteered a contribution, which was either not considered 
by the Council at all, or was examined very perfunctorily ; 
for when read it set the meeting by the ears, and the 
Council had a special sitting upon it which resulted in the 
paper and discussion being suppressed. Such an untoward 
piece of business does not reflect credit upon the manage- 
ment which permitted it. Mr. Pearson’s presidency, as a 
Canadian, over a society that is almost wholly composed 
of citizens of the United States, meeting moreover in the 
Federal capital, is an interesting’ illustration of the fact 
that the American Gaslight Association is truly American 
—that is to say, Continental in feeling as in name. In 
his interesting and instructive address, Mr. Pearson suc- 
cessfully preserves the Continental spirit, while the style 
of the composition is essentially English. The circum- 
stance of the Association having met in Washington ten 
years ago, when electric lighting was a novelty which was 
popularly expected to supersede gas before very long, 
enabled Mr. Pearson to make some pointed remarks upon 
the progress of the gas industry during the past decade. 
So far from electric lighting having prejudicially affected 
the use of gas in America, it has had precisely the opposite 
effect ; the industry having increased so greatly, and taken 
such a firm hold of the community, that during a year of 
almost unprecedented financial depression, such as the 
last has been, when almost every trade has suffered, and 
the volume of general business has greatly diminished, 
there has still been an increase of 23 per cent. in the out- 
put of gas. During the past ten years, moreover, the 
average price of gas in the large cities of North America 
has fallen almost by one-half. Mr. Pearson’s remarks 
upon the different aspects of municipal ownership of gas 
undertakings in Great Britain and America are melancholy 
reading, not the least because, in stating the fact, he does 
not seem even to hope for a time when the Transatlantic 
will approximate to the European standard of municipal 





administration. Mr. Pearson very wisely counsels his 
colleagues to support the gas-burner which gives the 
most light for the least money; and he discusses water 
gas with the excusable complacency of a pioneer who has 
lived to see his lead followed by many old opponents, 
Naturally, Mr. Pearson is sanguine as to the prospects of 
water gas “‘in the old country; ” and it must be confessed 
that he has better grounds for his confidence in this regard 
than existed some years ago. 


The Question of Street Lighting in Liverpool. 


As will be seen by the report which appears in another 
column to-day, the Watch Committee of the Liverpool City 
Council are in disagreement with the Gas Company 
respecting the price that should be paid for the gas con- 
sumed in the public street-lamps. The matter has come 
before the Council ; and it appeared probable, at one stage 
of the proceedings of this august body, that the ratepayers 
and gas consumers of Liverpool would be committed to 
bear the expense of a costly and quite unnecessary arbi- 
tration, with the object of settling what no such tribunal 
would be competent to deal with. We are compelled to 
take this uncomplimentary view of the proceedings in the 
City Council, because one member of the Corporation is 
reported to have said, immediately after suggesting arbi- 
tration on the subject of the street lighting, that ‘ he had 
‘‘ no doubt whatever that, if they put the Company upon 
‘¢ a sliding-scale of dividends, the shareholders would get 
‘‘enormous dividends, and the Liverpool consumers 
‘“‘ would obtain gas very cheap—in fact, everything they 
‘ wanted.” Although this might be a highly desirable 
consummation for all parties, it is not clear how the idea 
comes to be connected with a question of arbitration to 
fix the cost of the street lighting. Eventually, after a good 
deal of talk more or less to the point, the matter was 
dropped, apparently in order that before the next Council 
meeting the Watch Committee and the Gas Company 
may hold some sort of conference on the points at issue. 
Meanwhile, the municipal elections will have been held, 
and the new Council may or may not be as bitter against 
the Gas Company as the old. It is to be gathered from 
the local newspapers that if the public are not precisely 
satisfied that the actual administration of the Gas Com- 
pany does all that could be desired of it on behalf of the 
gas consumers, neither does public opinion endorse the 
action of the Watch Committee in cutting down the cost 
of street lighting by the simple expedient of putting the 
streets in the condition of ‘ darkness made visible” after 
midnight. ‘ This,” we read in the Liverpool Courier, ‘‘is a 
‘‘ notable expedient for saving money, especially in a city 
‘‘ where the police have to grope about dark passages and 
‘dismal corners without the help of such ‘ bull’s-eyes’ 
‘as are carried by the constabulary in other places. If 
‘« the Liverpool policeman needs light, he provides it for 
‘“‘ himself in the shape of a few matches and a candle end 
“ carried in his pocket.” It is so far satisfactory to have 
this information, as it disposes of the suspicion which 
might otherwise have attached to the Liverpool Watch 
Committee of entertaining a particular dislike to gas. So 
far from this being the case, it is evident that the members 
of this medievally-minded highway authority detest light of 
any kind; preferring for the city on the Mersey a genera 
reputation for darkness and dinginess. 


The Free Labour Congress. 

Durinc the past week, the Second Annual Congress of 
the National Free Labour Association has been held in 
London, under the presidency of Mr. John Chandler. 
The Chairman, in his opening address, stated that the 
Association is making gratifying progress. The congress 
was attended by a considerable number of delegates; and 
during the proceedings, several resolutions were passé 
respecting a variety of points of Labour politics upo? 
which the views of Free Labourers and Trade Unionists 
are divided, as well as others upon which the two parties 
are in accord. It is obviously due to the nature of theif 
cause that the Free Labourers cannot make so much show 
in congress as the organized bands of Trade pnmany 
which are specially equipped for ‘‘demonstrating | 
order at any moment. The Free Labour movement on 
of course, a protest, and consequently much of the - 
gramme of its leaders is of a purely negative characttt 
Negations, as history abundantly illustrates, are ye 
things to fight over, and, when there is no imme® 
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need for fighting, to talk about; but they do not lend 
themselves for use as binding material for the construction 
of large permanent societies capable of united action. 
Protestants—using the word in its strictly literal meaning, 
which is apt to be forgotten in consequence of the special 
meaning that usually attaches to it—are rare hands at 
picking holes in the systems against which they are in 
revolt; but when their immediate object is served, which 
is commonly the securing of freedom to go their own 
way, the very spirit of independence which inspires their 
protestations is absolutely fatal to their continuance 
in one society bound by hard-and-fast rules. Hence 
we cannot regard the National Free Labour Association 
as an organization analogous to the Trade Unions whose 
tyranny it has been formed to counteract and expose. So 
long as it continues to exist, however, it fulfils the useful 
purpose of supplying a rallying-point for those who agree 
with the principles it embodies, and its congresses offer 
a valuable opportunity for exhibiting the errors and weak- 
nesses of the Trade Union system, in principle and prac- 
tice. Thus Mr. Chandler performed very good service last 
week in drawing attention to the strength of the paid 
oficial element in modern Trade Unionism, as exempli- 
fied at the recent Norwich Congress. It has already been 
pointed out that the absurd resolutions of a Collectivist 
cast passed at this congress were the work of a majority 
representing the New Unions which are mere caricatures 
of Trade Unionism, whose preponderance is due to the 
fact that the better-class organizations of workers either 
hold aloof from such gatherings, or are not represented 
in anything like due proportion to their membership and 
their standing. Thus, while mushroom Unions of such 
“trades” as are composed of sweepers and choppers are 
very much in evidence at congresses, old-established 
Unions, like that of the Boiler Makers, know better than 
to waste their substance upon such useless parades. Mr. 
Chandler now asserts—and it is easy to believe him— 
that of the delegates who foregathered at Norwich, and 
who made themselves ridiculous at the expense of their 
supporters, 25 per cent. had not worked at their trade for 
15 years, and 75 per cent. had been ‘‘ Independent ot 
“Labour” for some considerable time. One _ subject 
which was discussed by the Free Labourers—the ques- 
tion of picketing—certainly requires to be reopened and 
settled upon rational lines. It is greatly to be feared, 
however, that a Cabinet Minister will have to be set upon 
by mistake, and half killed, by a picket, before Parliament 
will take the matter in hand. 
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Mr. A. Brown, the Manager of the St. Ives Gas-Works, has 
tendered his resignation; and it has been accepted by the Gas 
Committee, 


Mr. T. Acland, the Engineer and Secretary of the Brynmawr 
and Abertillery Gas and Water Company, has been presented 
by the shareholders with a gratuity of £50, in recognition of 
the engineering services rendered by him during the present 
year in connection with the extension of the works, to which 
teference is made in a paragraph in another part of the JouRNAL. 

Death of the Borough Engineer of Blackburn.—The death is 
recorded of Mr. J. B. M‘Callum, the Borough Engineer of 
Blackburn ; the sad event having taken place last Tuesday at 
his residence in the town. The deceased, who was appointed 
to the position in June, 1882, was 42 years of age; and the 
Primary cause of his death was an accident which was followed 
by erysipelas. 

Ystrad Gas and Water Company.—Owing to the breakdown 
of his health, Mr. F, J. Baynes, the General Manager of the 
above Company, has been compelled to resign his position, 
by has been advised to pass the winter in a warmer climate. 
lr. Baynes was appointed in 1888, and during his tenure of 
office an Act of Parliament was obtained conferring further 
Powers on the Company. Both gas-works were remodelled and 
ker ay to his designs; and new water-works were constructed, 
ba the supervision of Mr. Togarmah Rees, M.Inst.C.E. An 
8 lon was also brought against the Company by the Local 

card for alleged impurity of the water supplied, which the 

°mpany successfully defended. During the last two months 
laid. upwards of 2200 yards of gas and water mains have been 
the ore laid, The following figures will show the growth of 

: hdertaking while under Mr. Baynes’s supervision : In 1888 

m8 St0ss receipts were £14,369, while in 1894 they were 
pa ‘pele the number of houses supplied with water was 5578 
dai, . tespectively ; the coal carbonized, 5100 tons and 6400 

:> tne make of gas, 49,421,600 cubic feet and 66,279,400 


en feet ; the gas unaccounted for (half year ending June 30), 


meee cent. and 13°60 per cent.; the number of gas con- 


1017 and 1400; and of employees, 26 and 61, 





WATER AND SANITARY AFFAIRS. 


THE evidence given before the Royal Commission on the 
Amalgamation of the City and County of London was 
issued on Saturday. It comprises the greater part of a 
ponderous Blue-book extending to more than 600 pages. 
The question of the water supply occupies a compara- 
tively small space, and the statements made on the sub- 
ject were from parties wholly unconnected with the Metro- 
politan Water Companies. So far as it goes, therefore, 
the evidence concerning the Companies is entirely ex parte. 
Mr. W. H. Dickinson, the Deputy-Chairman of the London 
County Council, considered that it would be a good thing 
if both central and local bodies had further powers with 
regard to the quality of the supply. ‘We both of us,” 
he said, ‘‘are very poor with respect to these powers.” 
As contemplating a different order of things, Mr. Dickin- 
son went on to observe: “ If the water is supplied by the 
‘‘ Municipality, I think it must undoubtedly be supplied 
‘‘ by the one central body.” Granting that the Companies 
are to be superseded, a central body of some kind might 
be expected to occupy their place; but whether it should 
be ‘the one’’ Mr. Dickinson has in view, is still open to 
doubt. But the main question is hypothetical; and Mr. 
Dickinson seems content to ask for nothing more in regard 
to the water supply than greater powers of supervision. 
The Royal Commissioners in their report simply point out 
that, in their plan of unification, the powers now possessed 
by the County Council and the Corporation of the City in 
respect to the water supply will be merged in the new 
Corporation having jurisdiction over all London. This is 
inevitable ; and there is nothing to show that unification 
necessarily involves a transfer of the water supply itself. 
With respect to the, possession of enlarged powers for 
controlling the quality of the supply, Mr. Leete, the Clerk 
to the Vestry of Kensington, spoke at some length. 
He proposed that the local sanitary authorities should 
be armed with “‘ more comprehensive statutory powers to 
‘¢ examine the water supply of their respective districts,” 
so that in the event of such supply being found at any 
time impure or insufficiently filtered, the local authority 
should be “in a position to take effective proceedings 
“against the defaulting Company.” Correspondence 
has taken place between the Kensington Vestry and 
the Local Government Board on this subject; but 
it seems strange, if the water as it leaves the Com- 
panies’ works is pure and good, it should degenerate when 
it enters the district. Analyses in some districts have 
long been made by Dr. Frankland; and other analyses 
are carried out by Mr. W. Crookes and Professor Dewar. 
At the back of all these there is General Scott ; and it 
seems strange if any impure water can escape notice on the 
part of these watchful guardians of the supply. 

Some information concerning the artesian well which 
has been formed in the City was given by Mr. Bridgman, 
the Chairman of the Commissioners of Sewers, and Mr. 
Blake, the Principal Clerk to that body. The supply of 
water from the well is sufficient for the requirements of 
five blocks of artisans’ dwellings; but in regard to the 
expense there is the following statement: ‘We are 
‘* obliged, in comparing the cost of the water of the well, 
‘¢ to take into consideration the first cost of construction ; 
‘‘ and I think it comes to twice the amount that the New 
‘* River Company would charge.” On public grounds, 
we may ask: Why should this extra charge be incurred ? 
Unless some economical advantage is achieved, there is 
nothing gained in forming and working this well. It 
is said that a large quantity of water can be obtained 
from this source; and one witness stated that the City 
authorities contemplated making use of it for watering 
the streets. But the more water the authorities take, the 
more they will have to pump; and the working expenses 
will have to be proportionately increased. Mr. Bridgman 
says: ‘I think there can be no doubt that we can get 
‘“‘ sufficient water under the City to supply the City.” 
But if this is true of the City, why not of every district in 
London? There aremany artesian wells in the Metropolis ; 
but the common experience is that the water in them is 
sinking annually to a lower level. Some rather faulty 
evidence as to the legal rights of the Companies was given 
by Mr, John F. Rotton, who, as legal adviser to the Local 
Government Board, might be expected to know better. 
He argued that the New River Company had ‘no statu- 
‘tory monopoly,” and that they could not exclude the 
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Commissioners of Sewers or anybody else; his only doubt 
being whether the Commissioners had power to make the 
requisite works. As they have power to sink wells, this 
would seem sufficient to enable them to get the water. Mr. 
Blake’s attention having been subsequently called to Mr. 
Rotton’s evidence, the former gentleman explained that the 
Commissioners had no power to lay pipes or charge for the 
supply of water to the inhabitants. When Mr. Rotton was 
asked whether there was a statutory authority in London 
having anyright toacquirea Water Company’s undertaking, 
he replied : ‘‘ I believe not.” A more positive answer might 
have been given; but this may suffice. A question asked 
by Lord Farrer suggested that the Companies obtained 
possession of their districts ‘‘ without any direct parlia- 
‘‘ mentary sanction.” It may be true that no general 
enactment has provided for the districting of the Metro- 
polis with reference to the supply of water; but the 
Special Acts which the Companies have obtained fasten 
on them imperative obligations with regard to the supply 
of water in certain well-defined areas. This would seem 
to involve a statutory recognition of the districts, though 
taken severally and not collectively. 


<> 
aa 





Mr. John Harrison, the Engineer of the Louth Water Com- 
pany, was found drowned yesterday week in a waste-water 
tank at the pumping-station, He appears to have been at the 
works on Sunday attending to some repairs, and must have 
fallen into the water by some means at present unexplained. 
The Coroner’s jury returned a verdict of “ Accidental death.” 

Professor Fleming on “Electric Lamps and Electric Lighting.” 
—We have received from The Electrician Printing and Publishing 
Company, Limited, a copy of the above-named work, which is 
a reprint, with additions, of a course of four lectures delivered 
by the author at the Royal Institution. The book is intended 
for the general rather than the technical reader; it having been 
issued at the suggestion of many of those who constituted Pro- 
fessor Fleming’s audience. In his first lecture, the author dis- 
courses on electrical measurements; in the second and third, 
on arc and incandescent lamps; and in the last, on electrical 
distribution—the text in all cases being amply and effectively 
illustrated. It is explained in the preface that the aim through- 
out has been to deal with principles rather than with details, 
and to give such general and guiding explanations of terms and 
processes as are essential for a grasp of the outlines of the sub- 
rect. The book is very tastefully got up. 

The Meldrum Forced Draught Apparatus.—In another part 
of the JouRNAL, we record the opening of the electricity supply 
station of the Bolton Corporation. It may be mentioned, in 
connection therewith, that a special feature of the plant is the 
Meldrum forced-draught apparatus with which the boilers are 
fitted. This system of steam-blast draught has been employed 
at several electric supply stations in London and elsewhere; 
and it has, we believe, proved a valuable feature in the boiler 
plant at times when it has been necessary to get steam up 

uickly, or to steam harder than the usual rate. Another 

eature of the Meldrum system is the facility with which it can 

be adapted to the combustion of dust fuel and dry refuse, 
which it is difficult or impossible to burn in an ordinary 
furnace with natural draught. The ready control which can 
be exercised by the stokers over the draught with this apparatus 
is of great service in regulating the variations in the produc- 
tions of steam, especially where the load on the boilers is liable 
to sudden and frequent change. 


American Gaslight Association. We learn from the last number 
of the American Gaslight Fournal to hand, that the Washington 
meeting of the above-named Association, the business for which 
was epitomized by our American Correspondent last week, was 
a decided success. This is exceedingly gratifying, as the Presi- 
dent was an Englishman—Mr, W. H. Pearson, of Toronto—who, 
we learn, was welcomed with resounding applause, and managed 
the assemblage with tact and discretion. The Secretary also— 
Mr. A. B. Slater, of Providence—came in for a cheering recog- 
nition. The roll of the Association was increased by the admis- 
sion of one honorary member (Mr. AA. R. Foote, of Washing- 
ton), and 19 active and 11 associate members. The President 
for the current year is Mr. Walton Clark, of Philadelphia, who 
has done good service to the Association. After the usual 
routine matter had been disposed of, the President delivered his 
Inaugural Address, the principal portions of which will be found 
in another part of the JournaL. The papers read at the meet- 
ing will, as usual, be dealt with on future occasions; but it may 
be mentioned in the meantime that the original list received 
several additions—one being a paper on “State Gas Commis- 
sions,” by Dr. Amory, of Brookline (Mass.), which led to such 
an animated discussion that the Council advised the Association 
to Sp both it and the communication which gave rise toit; 
and the members agreed to this. As already intimated by our 
correspondent, the federation question was to come up for 
settlement ; and the result was a decisive negative. There was 


the usual banquet ; and some excursions brought the gathering 
to a pleasant close. 





ESSAYS, COMMENTARIES, AND REVIEWS, 


GAS AND WATER COMPANIES IN THE STOCK MARKET. 


(For Stock and Share List, see p. 889.) 
In spite of incidents calculated to make a considerable depres. 
sion in the Stock Markets during the past week, the general 
position at the close was entirely satisfactory. The death of the 
Tsar, which might ordinarily have been expected to shake prices 
materially, has not had that result; indeed, there was less 


dulness apparent at the end of the week than in the earlier 
portion. Business on the whole was decidedly quiet, and was 
seriously interrupted by the annual holiday on Thursday (Nov. 1). 
While most departments show a very small advance in prices, 
a noteworthy feature is the continued upward pressure of all 
first-class investment securities. Good debenture stocks are 
fast leaving a 3-per-cent.-for-money price behind them, and 
may be bought for a rise even at that. Such is the condition 
of the Money Market, and such it seems likely to remain for 
anything it is possible now to descry in the future. Business in 
Gas has been moderate on the whole. Changes in quotation 
are not numerous or extensive. But, with the exception of one 
or two remote undertakings influenced by special circumstances, 
they are all in the upward direction; and the general condition 
of firmness which has ruled for some time past continues 
unabated. Transactions in Gaslight ‘‘ A” were very irregular ; 
on some days there was a good deal of activity, and on others 
not a single deal was marked. The prices realized were very 
steady; averaging a little better than 250. Very little was done 
in the secured issues; but what did change hands produced 
good figures. All South Metropolitan issues were in great 
favour; and the quotations of all three open stocks rose. 
Hardly anything was done in Commercials; but what little 
came into the market was readily snapped up. There was 
much more than usual doing in Suburbans and Provincials. 
Brighton rose 3 ; and others are quite ready to rise. The Con- 
tinental Companies vere very quiet, but very firm; and Imperial 
pushed up a couple of points more. Among the rest Ottoman 
advanced; but Bahia and Para receded. There was a little 
more activity among the Water Companies, coupled with a 
general tendency to improve; and again the demand for their 
debenture stocks was most conspicuous. : 

The daily operations were: Business on the opening day was 
confined to Gaslights, which were firm and unchanged. Bahia 
fell r. Water was more active; and the request for gilt-edged 
securities sent New River debenture up 2, and East London 
debenture 1. On Tuesday transactions in Gas were limited to 
about half-a-dozen bargains; and the only move was a fall of 
in Para4. Water debentures again rose—East London advan- 
cing 14; and New River, 1. Business in Gas was only a shade 
more active on Wednesday ; but prices were buoyant. Brighton 
rose 3; South. Metropolitan A,” 2; ditto ‘B,” 4; and ditto 
“C,” 1. Thursday was a holiday. Things reopened brisk on 
Friday. Imperial Continental advanced 2; and Ottoman, }. 
Saturday was quiet but decidedly firm; and Gas quotations 
were unchanged. In Water, West Middlesex rose 2; but 
Southwark fell 1. 





— 
ai 


ELECTRIC LIGHTING MEMORANDA. 


The Proposed Electric Lighting of Croydon—The Troubles of the London- 
derry Electric Lighting Committee—Electric Light Failures in London— 
Electricity in Melodrama. 








| Tue electric lighting problem appears to have been solved up 


to a point at Croydon, after a fashion that may be characterized 
as peculiar. A Committee of the Corporation have had the 
question of introducing the electric light into the borough 
under consideration for a long time, during which they have 
been thoughtfully stirred up occasionally by inquiries from 
several would-be interested firms and persons as to whether 
or not anything was to be done in the matter. Under this kind 
of pressure, and having regard to the views of many members 
of the Town Council known to be favourable to electric light- 
ing, the Committee resolved to recommend a certain line of 
action to the Corporation; and the recommendation has been 
adopted. This suggestion is that the Corporation shout 
arrange with some company of undoubted stability to establis 
a central station lighting undertaking for the compulsory area, 
at such contract price as the Consulting Engineer to the Cor- 
poration may approve. The Corporation are to find the — 
sary capital; and the Company are to have a lease of the 
undertaking for a term of years, paying to the Corporation 
interest and sinking fund upon the capital expended. Power 
is to be preserved for the Corporation to take over the en 
taking at an earlier date than the expiration of the la 
stipulated in the first instance. This is a very nice and simp d 
arrangement; and it only remains to find the suitable et 
party. The idea is that the Corporation can raise capita =; 
cheaper rate than a company, while the latter may be ae” rs 
to work more cheaply than a corporation committee. 


very much like the old arrangement whereby many gan-wuee 
were at one period leased by the owners to practical penne : ' 
and which often worked satisfactory for all parties. We w 
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advise the Corporation, however, before concluding any bargain 
of the kind, to take counsel with somebody who can tell them 
all about the ins and outs of gas-works leasing, of which an 
electrician must needs be ignorant. On the face of it, the 
plan is hardly one that can be expected to lend itself toa cheap 
electrical service, even as such services go. 

Anyone desirous of following the process of “‘repenting at 
leisure”? which is apt to lie in wait for a local authority who 
have been in haste to adopt electric lighting, should take steps 
to be supplied with a Londonderry newspaper, and carefully 
follow the reported proceedings of the Lighting Committee of 
the Corporation. References to the electric lighting of this 
unfortunate city have already been made in the JourRNAL; and 
from the news that has come to hand of the sayings and doings 
of the Committee at their meeting on the 2gth ult., it would 
appear that an end to the outlay upon, and troubles with, the 
installation is not yet in sight. During the past month, faults 
occurred in the distributing cables; and the lamps went out 14 
or 16 times. District after district of the city was left in total 
darkness; and the electrician in charge had to order the lighting 
of 84 extra gas-lamps. With a view to saving expense, the 
same official has recommended shutting off every alternate 
lamp after midnight. The attitude of the Committee towards 
what was once a favourite toy was indicated by the circum- 
stance that a requisition for about £60 worth of necessaries for 
the central station, having been copied out as an order, 
“travelled up and down the table, but nobody could be got to 
sign it.’ A member of the Committee characterized the Elec- 
trician’s report as the worst they had yet received. ‘‘ Here was 
the city,” he said, ‘in total darkness in some parts; and if any- 
thing occurred, the Corporation were responsible. Seeing that 
they could have the gas at once, and that the electric light had 
proved a complete failure at the present time, it was their duty 
to supply the citizens with light.” Eventually the electrician 
had his order for requisites signed; but the Corporation are 
much exercised as to how they are to get value for all the 
money they have spent in this way. 

The failure of the electric light at the Foreign Office on 
Monday of last week, which has since been explained as due 
to the melting of a fuse, and therefore, of course, not attributable 
to any defect of the supply, serves nevertheless to emphasize 
the truth that such mishaps do occasionally happen—generally, 
too, at very awkward moments—with the best-regulated electric 
lighting installation, Apart altogether from collapsing fuses, 
the fact remains that, whatever improvements may have been 
made in modern central station practice, no progress has been 
signalized in the direction of assuring the reliability of the 
supply. The Electrical Review is seriously disturbed with respect 
to the frequent breakdowns of the City of London Electric 
Lighting Company, which no two professed authorities agree 
in explaining in the same way. Our contemporary is naturally 
annoyed by the discovery that its own officially-communicated 
explanation of the mishap of the gth ult. turned out to be 
altogether at variance with that given by the Electrician ; while 
another published account declared that neither version was 
altogether in accord with fact. Hence it is observed that “ if 
breakdowns can occur for which at least three reasons may be 
assigned, it will, we think, be assumed, and not without reason, 
that to rely upon the infallibility of the City Company’s supply 
is very much like leaning upon a broken reed.” If this ad- 
mission is not sufficient justification for the preference shown 
by the Tower Bridge authorities for gas lighting, we should like 
to know what more would be required. 

Fresh proofs are continually cropping up of the applicability 
of electric supply to all sorts of unforeseen requirements of 
civilized humanity. It is well known to every student of the 
natural history of fiction, that the necessity for disposing of the 
villain in a striking up-to-date fashion has always weighed 
heavily upon playwrights and novelists. Every advance in 
material civilization has been utilized for this purpose; but for 
daring ingenuity it would be hard to beat the climax presented 
in the last act of a melodrama recently produced in a New 
York Theatre, in which “ the villain of the piece jumps through 
a window to escape his pursuers and lands himself on the live 
wires of a high-pressure electric supply, where he is roasted to 
death. In this fin-de-siécle manner is virtue triumphant.” The 
method, moreover, had the advantage of familiarity to the 
audience. It only remains to suggest that a temporary extinc- 
tion of the electric light at some “ psychological moment” 
earlier in the piece would have struck the same audience as 
equally true to the facts of experience, and might be made 
as useful in facilitating the designs of a stage villain as the 
hackneyed chloroformed handkerchief, which in his hands never 

ails to instantly reduce militant virtue to a state of complete 
passivity not to be paralleled by the operations of the most 
skilled anesthetist. 


— 
—— 


fron rransactions of The Gas Institute—We have received 
=" . e Council of The Gas Institute the volume of proceedings 
the = meeting in June last, produced under the editorship of 
ac ogy A (Mr. F. G. Burfield). In addition to the papers 
oe ted, the text of which is freely illustrated, the volume 
ae the usual official matter, and a subject-index brought 

tgs ate. The book is more bulky than that for last year ; 

in other respects its appearance is similar. 








ANOTHER “IMPROYED LOWE” WATER-GAS APPARATUS. 





In the issue of the Journat for May 8 last, and again in the 
following week, we gave prominence to the water-gas plant and 
process which Messrs. Humphreys and Glasgow, building upon 
their American experience, had succeeded in rendering applicable 
to the conditions prevailing in gas-works in the United Kingdom. 


Elsewhere in the present issue will be found particulars of 
another plant of the same character, now being introduced into 
this country by the Economical Gas Apparatus Construction 
Company, Limited, of Toronto, Canada, and known as the 
Merrifield-Westcott-Pearson apparatus. We do this in order 
that British gas engineers may be fully posted as to the oppor- 
tunity afforded thein by the enterprise of this Canadian Com- 
pany, who are represented in England by their Manager and 
Treasurer, Mr, J. T. Westcott, for comparing one with another of 
these independent developments of the Lowe system of manu- 
facturing carburetted water gas. It is stated with regard to 
the plant now in question that it represents the latest fruit of 
Transatlantic skill and experience in this department of gas 
engineering ; but upon this claim we, of course, do not presume 
to express an opinion. In offering ‘‘ a fair field and no favour” 
to as many properly accredited competitors for whatever busi- 
ness in carburetted water-gas plants there may be doing in this 
country, we assume that we shall be discharging our duty both 
to the gas industry and the dealers in this class of gas appa- 
ratus. It must be admitted that the new-comers are respect- 
ably accredited. Two of the patentees of this plant are ex- 
officers of the United Gas Improvement Company; and the 
third is a son of the well-known and highly esteemed General 
Manager and Secretary of the Consumers’ Gas Company of 
Toronto, and also occupies the position of Engineer to the 
Company. There is a strong family likeness between the 
Merrifield- Westcott-Pearson plant and the Humphreys-Glasgow 
apparatus, which is only to be expected in view of their common 
origin. That there are differences between them the existence 
of Messrs. Merrifield, Westcott, and Pearson’s patents affords 
strong primd facie evidence, the precise value of which it is 
no concern of ours to discuss, The truth of the matter appears 
to be that the latter gentlemen have worked at the practical 
problems of carburetted water-gas making in their own way, 
and have arrived at solutions which they claim to be peculiar 
to themselves, and, naturally, to be also better than the results 
achieved by others. They have at any rate given the best 
evidence of seriousness in this contention by venturing to chal- 
lenge comparison with rivals already in the field whose capa- 
bilities in the same line of technics they do not dispute. 

It is fair to the new-comers to state that, before opening up 
an English connection, they made a careful study of the novel 
conditions affecting carburetted water-gas production upon this 
side of the Atlantic; and they are prepared to guarantee both 
the economical and ‘ashnigal ace of their system wherever 
applied under these conditions. This, of course, is the main 
thing. The number of patentees of carburetted water-gas 
systems is legion; and it is impossible for British gas managers 
to decide upon paper considerations between so many schemes. 
But the number of varieties of water-gas plants actually in the 
market, and backed up by responsible manufacturing firms, is 
limited ; and selection between these must be guided by their 
guaranteed performances, and the general character of the 
apparatus for stability and workmanlike embodiment of the 
fundamental principle. The appearance in the English market 
of every respectable novelty of the kind is to be welcomed as the 
most trustworthy evidence, to use an American colloquialism, 
that “‘ carburetted water gas has come to stay.” The more of 
such competitors there are, the better trade they are likely to do. 
For up to the present time, while it could be said that carbu- 
retted water gas has been the nursling of the United Gas 
Improvement Company, of Philadelphia, whose methods of 
advancing their trade interest have been such as could not be 
transplanted to this country, the whole thing has lain under 
suspicion of being a forced growth. To say no more upon this 
head, while it could not be shown that water gas had made 
headway in the United States upon its merits, as manifested 
in the cheapening of the gas supply wherever it went, it was 
idle to expect the system to succeed in the United Kingdom. 
Whatever may be the case with regard to the selling price of 
gas in America, however, it certainly now appears that the cost 
of carburetted water gas in the holder has been brought down 
to a figure that puts it within the reach of the gas manager 
wherever the cost of the necessary oil is not artificially raised 
by a Customs tariff. 

This result is due to two influences working independently 
of one another, but subserving a common end—one being the 
remarkable cheapening of oil suitable for gas production, 
which has gone on during the last few years; and the other, 
the improvement of the gas-making plant. With regard to the 
former, the fact that any quantity of suitable oil can be had at 
a place like Belfast for 2d. a gallon must be held to sensibly 
alter the attitude that would now be assumed by the British 
gas manager towards this carburetting material, from that 
which he was obliged to take up only a few years ago. And, as 
we have argued on a previous occasion, this material can 
be safely classed among those commodities which, on account 
of the supply being practicably inexhaustible, may be trusted 
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to cheapen rather than advance in price as a consequence of 
increased demand. It must be agreed, however, that gas oil 
at 2d. per gallon would still be out of the reach of the British 
gas manager if the apparatus for using it had not been con- 
siderably improved from that to which the United Gas Im- 
provement Company of Philadelphia first pinned their fortunes. 
Yet it is the fact that it pe yee an expert to perceive and 
appreciate the differences of appearance between the most 
modern carburetted gas apparatus of the Lowe type and that 
which would not be capable in working of yielding anything 
like the same results, In truth, successful carburetted water- 
gas manufacture is a question of the combination of many 
small and separately insignificant points of design, construc- 
tion, and working of the apparatus. This is the reason why 
certain varieties of such plant have attained but limited and 
local success, while other devices that have looked promising 
enough upon paper have not succeeded. We might point the 
moral of this observation by referring to particular examples ; 
but we will refrain. Hence it has come about that British 
and Continental gas managers inclined to favour accessory 
water-gas owe have been won rather by the practical ex- 
perience of the purveyors of this class of gas apparatus than 
by anything they have seen in the details of the plant itself in 
comparison with others; and it is upon these lines that the 
trade in these matters is likely to proceed in the future. There 
are many ingenious persons among us who will engage to de- 
sign a carburetted gas-making plant that shall look ship-shape ; 
but there is small chance of these productions being taken into 
use in gas-works upon their apparent advantages. It is pretty 
well understood by this time that good water-gas engineering, 
like most other branches of engineering, is a matter of long 
preparation and the fruit of much tentative effort. We under- 
stand that the Economical Gas Apparatus Construction Com- 
pany claim for their special development of the Lowe system 
that it is the outcome of works experience; but the main 
thing which will determine its fortunes is, of course, how it 
will answer with the gas-making materials available in the fresh 
field where it now courts its fate. 


<> 
ee — 





Form of Agreement for Use with the Prepayment System.— 
It may be remembered that, at the meeting of the South-West 
of England District Association of Gas Managers in April last, 
a paper on the subject of “ mie cy Meters” was read by 
Mr. G. I. Gough, of Calne, in which he gave the results of the 
adoption of the prepayment system. Mr. Gough has prepared 
a form of agreement for use with the system, andcopies may be 
obtained on application to him. While setting forth the neces- 
sary conditions under which consumers can have a supply of 
gas or hire fittings on the prepayment arrangement, the agree- 
ment is short, its provisions (which include both landlord and 
tenant) are clearly expressed, and it provides for a change of 
tenancy. 


Southern District Association of Gas Engineers and Mana- 
gers.—The final meeting of this Association for the current 
year, which will be held, under the presidency of Mr. H. 
Smythe, of Maidstone, at the Holborn Restaurant next Thurs- 
day, promises to be one of special interest. We learn from 
the agenda issued by the Hon. Secretary (Mr. J. W. Helps, of 
Croydon) that three papers will be submitted to the members. 
Mr. Frank Livesey will read some ‘Notes on the Prepayment 
System;” Mr. F. G. Dexter, of Winchester, will deal with 
‘*Outdoor Lighting by the Incandescent Burner;” and Mr. 
S. W. Durkin, of Southampton, will talk about ‘“‘Gas in an 
Electric Culvert, and How it Got There.” The other business 
will consist, as usual at the autumn meeting, of the election of 
the President and officers for the ensuing year. 


The Incandescent Gas-Light Company’s New Premises.—The 
great development of the Welsbach system of illumination 
which has been witnessed in the past few years, has necessitated 
a further extension of the premises of the above-named Com- 
ere Aa Palmer Street, Westminster. As it now stands, the 

uilding (which is a two-storey one) has a frontage of about 
110 feet, and extends some distance in the rear; considerable 
space being available for additions. Entering from the street, 
the visitor finds himself in a spacious show-room, well supplied 
with tastefully-designed fittings for use with the Welsbach 
burner. To the right is a large room which is to be furnished as 
a laboratory; while to the left are the clerks’ offices. On the 
first floor are the rooms of the General Manager (Mr. J. Moeller) 
and the Secretary (Mr. L. de Fonblanque), the experiment- 
room, the administration offices, and the stores. The second 
floor is devoted to manufacturing operations—the whole process 
of preparing the mantles, details of which will be found in the 
case reported in our “‘ Legal Intelligence,” being gone through 
here. When it is mentioned that something like 5000 of these 
are turned out daily to satisfy requirements, it will be readily 
understood that the 115 girls who are engaged in the work have 
no idle time; nor have the numerous employees in the other 
departments, for they have to keep the orders despatched day 
by day so as to prevent accumulations. However, in the new 
arrangements their comforts have been considered as far as is 
eam see in a large factory; while ample precautions have 
en taken, by the provision of hydrants and iron doors, to 
ensure their safety in case of fire. 





COMMUNICATED ARTICLE, 
THE QUESTION OF ECONOMICAL GAS ENRICHMENT. 





By Alex. C. Humphreys and A. G. Glasgow. 


In all problems of gas enrichment, the first essential is an 
exact knowledge not only of the cost of the gas to be used as 
an enricher, but of the eost of the gas to be enriched. This 
seems a self-evident proposition ; but it contains a point which 
experience shows is sometimes overlooked. Secondly, it is 
necessary that these costs should be based upon the completed 
gases as finally stored in the holder, as any attempt at compari- 
son during the processes of manufacture must be misleading. For 
instance, it would not be correct to compare the retort-house cost 
of coal gas, less residuals, with the generator-house cost of car. 
buretted water gas; for the remaining items to be added to each 
to make up the completed holder costs are widely different. 
This difference is chiefly due to the greater cost, in the case of 
coal gas, of repairs and maintenance, yard labour, purification, 
expenses of management in connection with a far larger body 
of men, and any outlay in connection with residuals not directly 
charged to residuals account. An important point in the ulti- 
mate comparison of costs is the interest on the additional cost 
of the coal-gas installation. 

The correct local cost of the different gases involved in the 
problem having been obtained, the following axiomatic laws can 
be employed to determine the most economical method of en. 
richment. We will consider that the advantages of two enrichers 
of different candle powers are being compared. Then— 

1.—If the enrichers compared are of equal cost per candle, and 
are higher in cost fer candle than the gas to be enriched, then 
the enricher of higher candle power will be the cheaper. If, for 
instance, we are considering the relative costs of enriching by 
pure oil gas and carburetted water gas, we shall hardly finda 
case where the gas to be enriched is cheaper per candle than 
the enriching gases. But, as an example, we will assume the 
holder costs per 1000 cubic feet to be— 

16-candle power coal gas = 8d. = 4d. per candle. 

go ” oil = 60d. = ad. ” 

fe) ” water ,, = 20d. = 4d. 7 
Gas to be enriched to 22-candle power. 
Then we have the holder-costs per 1000 cubic feet of the en- 
riched gas— 
Oil-Gas Enricher. ‘ Water-Gas Enricher. 

91834 c.f. of coal gas at 8d.= 7°35 | 571% c.f. of coalgas at 8d. 


4°57 
813, 5, Oil » at6od.= 4°86 | 4284 ,, 


water ,, at 20d. = 8°57 





12°21 13°14 
Difference in favour of oil gas enrichment per 1000 cubic feet of enriched 
gas, 0'93d. 


2.—If the costs per candle of the enrichers and of the gas to be 

enriched are the same, then the final cost of the enriched gas 
will be the same, whichever enricher is used. For example, we 
will assume the holder-costs per 1000 cubic feet to be— 

16-candle power coal gas = 8d. = 4d. per candle, 

go - oil ,, ==.45d. = :4d. * 

30 in water,, == 15d. = 4d. ” 

Gas to be enriched to 22-candle power. 

= the holder-costs per 1000 cubic feet of the enriched gas 
will be— 


Oil-Gas Enricher. Water-Gas Enricher. 
d. ; 
9183+. f. of coalgasat 8d. = 7°35+ | 5713 c.f.ofcoalgasat 8d. = 457+ 
81,% ,, oil ,,at45d. = 364+ | 4284 ,, water ,,at 15d. = 642+ 
II‘00 1100 


We will take a second example— 


16-candle power coal gas = 16d. = 1d. per candle. 
go ” oil , =god.=1d._ ,, 

30 ¥ ater,, = 30d. = 1d, ” 

Gas to be enriched to 22-candle power. 
Then the holder-costs will be— 


Oil-Gas Enricher. Water-Gas Enricher. 

d. . 

f. of coal gasat 16d.=14°704 | 5713 c. ft. ofcoal gasat 16d.= 14+ 
oil god.= 7'29+ | 4284 ,, water ,, 30d.=12°85+ 


91834 c. 
8177 ” ” 
22°00 22°00 

3-—If the enrichers compared are of equal cost per candle, and 
are lower in cost fer candle than the gas to be enriched, then 
the enricher of lower candle power will be the cheaper. For 
oe we will assume the holder-costs per 1000 cubic feet 
to be— 


16-candle power coal gas = 12d. = 3d. per candle. 
go ‘ OW. ;, “se agd/ Sad. ” 
30 = water),, == 25d..== 9d: ” 


Gas to be enriched to 22-candle power. 
Then the holder-costs per 1000 cubic feet of the enriched gas 
will be— 


Oil-Gas Enricher. Water-Gas Enricher. 
d. ry 
918%¢ c. ft. of coal gas at 12d. =11'03 | 5719 c. ft. of coal gas at 12d.= be 
Si , joi ,, 454. 3°65 | 4288 , water’. » igh we 
14°68 | 13°28 


Difference in favour of water-gas enrichment per 1000 cubic feet of 
enriched gas, 1'4d 


-— 


| allt Tl = a - ae. 7 
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4.—If the enrichers compared are both lower in cost per candle 

than the gas to be enriched, and the enricher of /ower candle 
power is higher in cost per candle than the enricher of higher 
candle power, the cost of enrichment by the former may still be 
the lower. For example, we will assume the holder-costs per 
1000 cubic feet to be— 

16-candle power coal gas = 14d. = 0°875d. per candle. 

go oil ,, == 40d. = 0°444d. es 

30 ea water,, == 18d. = 0*600d. 2 

Gas to be enriched to 22-candle power. 


uaa the holder-costs per 1000 cubic feet of the enriched gas 
will be— 








Oil-Gas Enricher, Water-Gas Enricher. 
91834 c. f. of coal gas at 14d. = 12°86 5713 c.f. of coal gas at 14d. = 8:00 
Sif, 1 Oil ,, atgod. = 3°24] 428% ,, water ,, at18d.= 7°71 
16°10 15‘71 
Difference in favour of water-gas enrichment per 1000 cubic feet of enriched 
gas, o-39d, 


We will take a second example (approaching more nearly to 
usual conditions). Assuming the holder-costs per 1000 cubic 
feet to be— 

14-candle power coal gas = 12d. = 0°857d. per candle. 
90 ” oil = ,, = 40d. = 0°444d. ” 
30 vo water ,, = 16d. = 0'533d. ds 
Gas to be enriched to 17-candle power. 


ane the holder-costs per 1000 cubic feet of the enriched gas 
will be— 


Oil-Gas Enrichment. Water-Gas Enrichment. 








; d. 
960} c, f. of coal gas atr2d. = 11°53 | 8124 c. f. of coal gas at 12d. = 9°75 
393 +», Oil ,, atgod. = 1°58 | 1874 ,, water,, at 16d. = 3°00 
13°11 12°75 


Difference in favour of water-gas enrichment per 1000 cubic feet of 
enriched gas, 0° 36d. 

But so far we have been considering the question of enrich- 
ment simply. The introduction of a new method of gas manu- 
facture will, however, almost of necessity involve other changes 
of condition; and these involved changes must be carefully 
considered before the broad commercial merits of the case can 
be accurately determined. For instance, if the enricher be 
carburetted water gas, we find it to possess most important 
collateral advantages. These have been admirably set forth 
in Mr. Stelfox’s paper read before The Gas Institute last June; 
but they may again be briefly summarized, viz.— 


(t) The small ground-space required. 

(2) With two hours’ notice, cold apparatus may be brought 
into full action. If, therefore, the plant necessarily held 
in reserve in every well-equipped gas-works is water-gas 
apparatus, inatend of coal-gas benches, it can be promptly 
utilized without injury, and without interference with the 
economical routine of the coal-gas works. 

(3) The plant may be shut down instantly without appreciable 
loss in economy. 

(4) The candle power may be changed at will and instantly. 

(5) Practical freedom, as compared with coal gas, from sul- 
phur compounds other than sulphuretted hydrogen, and 
consequent ready conformance with the requirements of 
the sulphur clauses. 

(6) A market for coke, hot from the retorts ; avoiding propor- 
tionate labour and loss in quenching and handling, and 
reducing the final quantity for sale. 

(7) Saving in first cost of plant; this being the more marked 
as the size of the installation increases. 

(8) Practical independence of crises in the coal supply. 
The surplus coke from the manufacture of 1000 cubic 
feet of coal gas will produce 3000 cubic feet of carburetted 
water gas, 

(9) Practical independence of labour. The continual labour 
of five men (only two being trained workmen) is amply 
sufficient to operate a plant of 1,500,000 cubic feet per 


ay. 
(to) The action of the diluent gases in minimizing trouble 
from smoke during combustion. 


raat these are features of great practical value, and con- 
Stantly realized in regular working, will be conceded by any- 
ady Operating an auxiliary water-gas plant; and when such 
ae form a collateral part of an enriching system of 

€rwise unequalled economy, there seems to be no room for 
esitation in making a selection: 

— its title limits this article to the consideration of car- 
se he water gas as an enriching agent it may be well to point 
a “ey the operation of the apparatus can be instantly modified 
et oe solely of the commercial standard of illumina- 
par r y combine production with enrichment in any desired 
inst ~~ his facility is, of course, afforded by the absolute and 

aan control of the candle power of the gas produced. 

9 Victoria Street, S.W., Nov. 3, 1894. 
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Mr. J, Hart] ‘ 
B ’ ey, who was formerly engaged as assistant at the 
Pratl Water-Works, has been appointed Assistant Water 
Sineer to the Nelson Corporation. 
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We continue to-day the publication of the report of the pro- 
ceedings at the Autumn General Meeting of this Association, by 
giving the paper read by Mr. W. Belton, of Shrewsbury, with 
the discussion which it evoked; holding over till next week 
Mr. J. T. Lew s’s paper, with the remarks made thereon. 


A SKETCH OF A PROCESS AFFECTING GAS PURIFICATION 
AND SULPHATE PRODUCING. 


Between two and three years ago, the manufacture of sul- 
phate of ammonia had to be discontinued at Shrewsbury, 
owing to the impossibility of finding any outlet for the waste 
liquor resulting from the process; and in consequence of the 
distance from any chemical works, and the resulting heavy cost 
of transport, the sale of the ammoniacal liquor yielded a 
return that involved a serious reduction of revenue. In these 
circumstances, the author consulted with Messrs. Davis Bros., 
of Manchester, and with their assistance, as the result of a 
long series of careful experiments, a process was devised* 
which not only permitted the manufacture of sulphate without 
leaving any residual liquor for disposal, but also assisted in the 
purification of the gas. It is a brief outline of this process, as 
now being worked at Shrewsbury, that the author ventures to 
bring to your notice to-day, thinking it may interest other gas 
managers who may find it difficult to obtain good returns for 
their ammonia without affording any possible cause of com- 
plaint from residents or authorities in the locality. 

The process has been patented, both as to gas purification 
and sulphate making, and is now being worked as follows: In- 
stead of using clean water over the last scrubber, an alkaline 
solution is employed, preferably made up with what is known 
as “pure alkali” (carbonate of soda ash 58 per cent.) as 
most economical and convenient, though other alkalies are also 
suitable. After traversing the last scrubber, the solution passes 
to the liquor-well, and mixes with the general stock of liquor 
(including that coming from the hydraulic main, &c.). From 
this well, the liquor is continuously pumped over the first 
scrubber and washer; and a portion is sent to the sulphate 
works as required. There; it is passed through the stills 
together with a further supply of alkaline solution; the 
ammonia extracted; and the waste gases condensed and 
purified in the ordinary manner. No liming is required in the 
stills; and the waste liquor does not, therefore, require any 
long period for settlement, but is pumped into a large pan 
fixed on the top of a destructor furnace, where a portion of it 
is evaporated sufficiently to dispose of the surplus water that 
would otherwise accumulate, but not far enough to produce 
crystallization. One portion of the liquor from this pan is then 
returned to be re-alkalized, and again used over the scrubbers; 
and the other portion is run into a second evaporator, where it 
is reduced as far as conveniently possible—producing a salt 
(NaCl) and a mother liquor, containing a large proportion of 
sulpho-cyanide and some other compounds, while the steam 
and fumes from both evaporators are passed through the 
destructor furnace under the first evaporator, and are rendered 
harmless and discharged into the boiler chimney. The salt 
thus obtained is valueless, except, perhaps, as a weed exter- 
minator; but the mother liquor, amounting to about a gallon 
per ton of coal, may be treated for the recovery of any of its 
compounds. At Shrewsbury, it is found advantageous to mix it 
with caustic lime, and decompose it in an ordinary gas-retort, 
when it yields a large volume of ammonia, which is recovered 
in the scrubbers. The lime is afterwards lixiviated with water, 
for the recovery of the soda, which is used over again in the 
process. 

During the development of the process, several interesting 
features have been observed, which may perhaps be of some 
interest. If sufficient of the alkaline liquor was sent over the 
scrubbers, it was found that it would effectually arrest the whole 
of the impurities except bisulphide of carbon, which was re- 
duced, though not sufficiently to meet parliamentary require- 
ments; this action was most perfect at the lowest tempera- 
tures. But the bulk of liquor then requiring to be dealt with at 
the sulphate works was too large to render this mode of purifi- 
cation economical or convenient ; and consequently no more of 
the alkaline solution is now used than is necessary to arrest all 
the ammonia and cyanic compounds. Yet even under these con- 
ditions, more purification work is obtained from the scrubbers, 
the efficiency of which in the removal of carbonic acid and sul- 
phuretted hydrogen is increased by an average of more than 
5 per cent. of the total impurities present in the foul gas. 

Another feature is a large reduction in the quantity of fixed 
ammonia, owing to the acids being partially or wholly neutra- 
lized by the alkali present; so that the extraction of the 
ammonia gases in the sulphate-still is greatly facilitated, and 
liming becomes unnecessary. The cyanides are not driven off 
in the still, but are retained in the liquor until they are finally 
concentrated in the second waste liquor evaporator. 





* A full abstract of the patent for the invention appeared in the JOURNAL 
for April 4, 1893, Pp. 595. 
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There is also a large gain in the amount of ammonia 
recovered. At Shrewsbury, during twelve months’ working, 
upwards of 50 per cent. more sulphate has been produced than 
could formerly be obtained when using the same class of coal, 
although none of the concentrated liquor has been decomposed. 
It is somewhat difficult to account for this increase, except on 
the ground that some complex nitrogencompounds, which were 
not decomposed and recovered as sulphate of ammonia under 
the old process of liming the liquor in the still, are now 
arrested (or perhaps prevented from forming salts other than 
ammonia salts) by the use of the alkali, and that all the 
cyanide is taken out in the scrubbers, and brought under 
contribution. 

One of the primary objects kept in view in devising this pro- 
cess was the lessening of the bulk of liquor required to be dis- 
posed of in ordinary working, so as not to incur excessive cost 
for evaporation. The adaptability of the liquor for re-alkalizing 
and using again and again until acquiring too great a degree 
of concentration effectually accomplishes this by enormously 
reducing the amount of clean water usually sent over the 
scrubbers, and practically leaving little more to be evaporated 
than the liquor coming from the hydraulic main. The opera- 
tion of sulphate making under this process is extremely simple 
and very cleanly; is quite free from nuisance in all its stages ; 
and meets the cordial approval of the Alkali Act Inspector. 

Where there is a suitable outlet for the disposal of waste 
liquor, more profit might be made than where evaporation 
must be resorted to, as at Shrewsbury. The process was not, 
however, devised as a commercial venture; it was intended to 
make the manufacture of sulphate possible under circumstances 
otherwise prohibitive. Yet it has proved more profitable, even with 
the cost of alkali, evaporation, &c., than when the manufacture 
was carried on under the usual conditions—the net profit having 
been 20°33d. per ton of coal carbonized, the coal used being 
from North Wales, and rather poor in ammonia. 

It is not the author’s intention to encumber this short sketch 
with details of working expenses or other figures. But the pro- 
cess may be seen in operation at Shrewsbury by anyone 
sufficiently interested; and any details desired will be willingly 
furnished. 


Discussion. 


The PrEsIDENT said he was sure the members were obliged 
to Mr. Belton for bringing before them this interesting subject. 
He complimented him on sticking to the letter of the title of 
the paper, and giving them merely ‘a sketch” of the process, 
He wished, however, the author had given them a little fuller 
detail, so that they could have proceeded to discuss the matter 
rather more closely. He was afraid that an important subject like 
this coming before the members for the first time, without any 
tabulated results or drawings showing the application of the 
process upon which they could fix their minds, might some- 
what confuse them. He believed they had present another 
gentleman who had been much interested in this matter with 
Mr. Belton—viz., Mr. Davis, of Manchester; and he (the Presi- 
dent) thought it would be much to their advantage, and help 
the elucidation of the subject, if he would make any remarks 
that occurred to him upon the paper in the first instance. 

Mr. BELTon said he had a few figures that he could give to 
guide the members; and he suggested that perhaps it would be 
better for them to put questions to Mr. Davis on the points 
which occurred to them, and for that gentleman to answer them 
at the close of the discussion. The figures to which he referred 
were: The coal carbonized during the year amounted to 13,292 
tons; and it was all from North Wales. The total yield of gas 
was 135,787,600 cubic feet, which was equal to 10,216 cubic 
feet per ton of coal. The quantity of sulphate produced was 
149 tons 4 cwt. 1 qr. 21 lbs., which he thought would work out 
to 25'1 Ibs. per ton of coal. The average make of sulphate 
previous to using this process was 16 lbs. per ton of coal. 
The working under the old process extended over eight years 
—from 1884 to 1892—and then there was an interval of two 
years, during which they did not make sulphate. The quantity 
of acid used was 16} cwt. per ton of sulphate; and the 
quantity of alkali was 42 tons 14 cwt. rg lbs. The returns 
from sulphate amounted to £1987 16s. 1d.; and the total ex- 
penses, calculating 234 tons of coke for evaporation, cartage, 
carriage, acid, alkali, and labour, &c., £861 10s. 9d.—leaving 
£1126 5s. 4d. as net profit, which gave them 2o}d. per ton of 
coal. In 1893; when they used 2000 tons of coal more than in 
the aa ending June, 1894 (but the coal was of inferior quality), 
the liquor yielded only £271 2s. 2d.; so that the new process 
had resulted in a clear profit over and above the sale of liquor 
in 1893 of £855. 

Mr. C, MEIKLEJOHN (Rugby) said he thought one of the fore- 
most things that they might congratulate Mr. Belton upon was 
the fact of overcoming what was apparently an insuperable 
difficulty, in getting rid of the waste liquor from the sulphate 
plant. A little while ago, he (Mr. Meiklejohn) had under con- 
sideration the erection of sulphate plant; and that was one of 
the primary difficulties in the way. In regard to the process 
that Mr. Belton referred to, for some time he (the speaker) was 
a little confused as to what was the solution that he used over 
the scrubber; but he thought he understood it better now. It 
was the expression in the second paragraph of the paper—* An 
alkaline solution is employed, preferably made up with what is 





known as ‘ pure alkali.’” He had overlooked the little word 
‘‘ with ;” and he understood now it was made up with carbonate 
of soda ash. The solution, he noticed, was not named; nor was 
the proportion of the constituents given. 

Mr. Betton: The proportion is not given. Carbonate of 
soda, which is known as pure ash in the trade, is what is used 
to make the alkaline solution. 

Mr. MEIKLEJOHN (continuing) said why it occurred to him 
that something besides carbonate of soda ash was in the 
alkaline solution, was simply this fact: That towards the end 
of the process of evaporation, Mr. Belton got sodium chloride 
in the evaporation pans. He was not certain what was the 
chemical composition of the impurities in ‘ pure” carbonate ; 
but he would hardly think a large proportion of chlorine was 
carried forward from the pans, in the first place, in the carbon- 
ate of soda process. What was suggested to his mind was that 
some other solution was added containing chlorine, which 
cropped up in the form of salt; and he should be glad if some 
explanation could be given as to where this chlorine came from. 
Another point upon which he should like to be enlightened was 
the term “‘re-alkalized.” He was not quite clear as to how 
that was carried out. With reference to the profitableness of 
the process as worked at Shrewsbury, one was not able to form 
much opinion, on account of the low make which Mr. Belton 
had formerly. He said he had an increase of over 50 per cent., 
and his present profit was 20°33d. per ton of coal carbonized. 
The increase to which the author referred might be largely 
accounted for by the fact that he previously used an_ inferior 
quality of coal. He (Mr. Meiklejohn) thought that before they 
could judge of the actual gain, they should have some reliable 
figures as to the quantity and quality, and from a known coal, 
of the sulphate produced by this process, instead of mere 
monetary value; because price and carriage often affected the 
net results. In conclusion, he cordially thanked Mr. Belton for 
volunteering to read the paper at the present meeting. 

Mr. CuakLes Hunt (Birmingham) thought the paper was of 
peculiar interest to sulphate makers; and it was also interest- 
ing to gas makers who did not happen to be sulphate makers, 
They must all join in congratulating Mr. Belton upon having 
succeeded in satisfactorily disposing of his waste liquor. A few 
days previously, Mr. Belton had been good enough to explain 
to him this process when he called upon him at Shrewsbury; 
and he (Mr. Hunt) felt greatly interested in it. There were, 
however, one or two points which were not altogether clear to 
his mind. In the first place, he did not quite understand the 
use of alkalizing the liquor which was employed over the 
scrubbers. He took it that the process was simply one for 
obtaining an additional quantity of ammonia by decomposing 
the cyanogen compounds, which ordinarily went to waste with 
the spent liquor, and which are not affected by the liming pro- 
cess as ordinarily employed. If so, the desired effect would be 
produced by treating the waste liquor with carbonate of soda 
and with lime, in the manner described. With regard to the 
subsequent process by which the ammonia was liberated, he 
would like to know whether this liberation did not commence as 
soon as the lime was added; or if the action of any consider- 
able amount of heat was necessary in order to disengage the 
ammonia. As to the gain resulting from this process, he did 
not at all wish to suggest that Mr. Belton had over-estimated it; 
but he was led to believe that, speaking generally, the quantity 
of cyanogen compounds at present lost in the waste liquor 
represented an amount of something like 2 lbs. of sulphate 
per ton of coal. If that were so, where did the rest of Mr. 
Belton’s farge saving come from? Those who used the lime 
process of purification knew that usually there was a little 
ammonia at the outlet of the lime purifiers, although there 
might be none at the inlet, the source of which was the decom- 
position of these cyanogen compounds. He would like to know 
why this washing the gas with an alkaline solution was likely to 
increase the quantity of ammonia produced. : 

Mr. GEorGE WINSTANLEY (Coventry) suggested that possibly 
a great portion of the saving claimed by Mr. Belton was due to 
an improved plant. It seemed to him that the great difference 
between a make of 16 lbs. and 25 Ibs. of sulphate per ton of coa 
carbonized might be accounted for by, and was in a great measure 
due to, the introduction of a new and different kind of apparatus. 
The former figure was an exceedingly low one; and the latter not 
particularly high. At the works he represented, they used a 
mixture of coals from various districts (a portion of it Welsh); 
and they had realized from 30 to 32 Ibs. of sulphate per ton of 
coal carbonized with the plant they hadin use. It was possible 
that a plant of this kind was also used by Mr. Belton; and = 
questions were, whether the plant now in operation was nO 
an improvement upon the old one, and whether the saving; or 
a great portion of it, was not due to the improved plant. 

Mr. W. Nortn (Stourbridge) asked what plant Mr. noe 
used before he adopted the new one, because the 16 Ibs. of sul- 
phate per ton of coal was a very low production. He (Mr. 
North) used similar coal, and made considerably over 20 pared 
say, 24 Ibs.—of sulphate in the ordinary way. He should os 
like to ask, seeing the acid used was exceedingly low, what t it 
alkali did—whether they claimed for the new process = 1 
enabled them to make sulphate with less acid than formerly. 

Mr. BELTon: It cannot be a substitute for acid. hat 

Mr, J.T. Lewis (Wellingborough) : Will Mr. Belton tell us wha 
is the acid he uses, because that really affects the question ‘ 
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Mr. Betton: The alkali cannot come in as a substitute for 
the acid. 

Mr. NortH: But you use less acid, and something else. 

Mr. ALFRED CoLson (Leicester) remarked that one point 
which had occurred to him had been anticipated by the two 
previous speakers. He was astonished to hear that Mr. Belton 
had made only 16 lbs. of sulphate per ton of coal before he 
introduced this process; and he wondered whether the plant 
used and all the circumstances were precisely the same. To 
him, 16lbs. of sulphate per ton of coal seemed a ridiculously 
small return. If the plant was the same, he should like to 
know whether the fixed ammonia was dealt with under the old 
system, and whether the spent liquor was free from ammonia. 
With Derbyshire and a small proportion of South Yorkshire 
coals, they had no difficulty at Leicester in getting 29 lbs. of 
sulphate per ton of coal; and their yield had at times been over 
30 lbs. He would also be glad if Mr. Belton would inform the 
members what was the strength of the acid he used. 

Mr. B. W. Smitu (Smethwick) asked whether Mr. Belton had 
tried the outlet of his clean gas or scrubbers, to find the per- 
centage of ammonia they were passing. 

Mr. A. R. Davis (Manchester), having thanked the President 
for inviting him to speak on the subject before the meeting, 
said that one or two points had cropped up during the discus- 
sion upon which he might perhaps be able to throw some light ; 
and he would deal with them in the order in which they had 
arisen. The first question was one that did not affect Mr. 
Belton’s process entirely; and it was as to the presence of 
sodium chloride. He thought it was Mr. Meiklejohn who asked, 
How was it that sodium chloride was found in the concentrated 
liquor after passing through the second evaporator? In all 
coal there was a certain amount of chloride. It was probably 
achloride of an alkali metal, and was volatilized in the course 
of gasification. It was passed along with the gas and scrubbed 
out; and, generally speaking, they got it as chloride of am- 
monium in the gas liquor. Then, if they added, as Mr. Belton 
had done, a fixed alkali to this liquor, they had a chloride of 
the alkali metal formed along with free ammonia, which was 
driven off in the still in the usual way. Thus they had chloride 
in the liquor that ran away from the still; and it was one of 
the first salts to fall out during concentration. He might say 
that, when Mr. Belton was first experimenting, he concentrated 
the liquor so far that he got a considerable crop of salts, which 
consisted principally of sodium chloride. There was so much 
present that it was a question whether it should not be sold for 
agricultural purposes; but it was too much contaminated with 
other matters. Mr. Meiklejohn also asked what was the mean- 
ing of “ re-alkalizing.” The members would understand that, 
if they mixed an alkali with the gas liquor, that part of it which 
went to liberate fixed ammonia no longer existed as alkali. If 
they were going to use that liquor over again in the scrubbers, 

and if they wanted the liquor to retain the alkali character, they 
must add more alkalito it; and this was what Mr. Belton did. 

Mr, MEIKLEJOHN remarked that he quite followed the paper 
about the alkali being made into salt; but it was the re-alkalizing 
he did not quite understand. What he thought was that the 
same solution was re-alkalized by some process, and not simply 
by adding more of the alkaline solution. 

The PresipeNT: You mean the term “ re-alkalized” does 

not explain itself, 
_ Mr. Davis (continuing) said Mr. Hunt asked whether alkaline 
liquor was used in the scrubber ; and in putting the question, he 
said that he understood Mr. Belton’s process was one to split 
up the cyanogen compounds with alkali in the still. [Mr. Hunt: 
Waste liquor.] That was not one of the objects they thought 
was attained at all, because, in the first place, it was outside 
of “the range of practical politics” to split up the cyanogen 
compounds in the still. 

The PresipenT: Let us get the proper terms. Mr. Hunt, I 
think, was speaking of the scrubber. 

Mr. Davis said he understood Mr. Hunt’s question to be why 
they re-alkalized the liquor that was passing down the scrubber; 
and further, was he (Mr. Hunt asked) not right in understanding 
bry ~ a process to split up the cyanogen compounds in 

Stull ¢ 
5 Mr. Hunt: I want to know what is the action of the alkaline 
quor passed through the scrubber. 
k tr. Davis, replying to this question, said the members all 
new that, if they were testing spent oxide, for instance, for 
ammonia, they would get a greater yield if they used soda than 
4, ey used lime to drive off the fixed ammonia. This caused 
ibe Belton and his fellow workers to consider whether, if soda 
erated more ammonia than lime did in the presence of 
z anides, it was not reasonable to suppose that it would prevent 
yanogen compounds from forming, and so cause a larger pro- 
— of the nitrogen to be arrested in the liquor as ammonia. 

‘ 1S was the suggestion he threw out, as accounting for the 

rge increase of ammonia that Mr. Belton had furnished. 
pn Mr, Hunt also asked whether it required heat to split up the 
ar fay anide compounds. He (Mr. Davis) thought he could 
Gia “7 it did; and that Mr. Belton would be able to tell 
i at this was corroborated by the results of his experience 

n the large scale, 
had r, mbery in reply, said he was glad that his little sketch 

a wb uced so much discussion. It was a question which 
ear discussion, and one that he might say, without 





‘‘blowing his own trumpet” too much, was of considerable 
interest, for this reason—that there were many places now 
where the disposal of waste liquor was a very serious trouble in- 
deed ; and, in fact, so far as his works were concerned, unless 
they had found a way out of it, they could not have manufac- 
tured sulphate of ammonia at all, which would have resulted in 
aloss to the Company of £800 a year. The question they had 
endeavoured to solve had not been treated on the lines of a 
commercial speculation; but they had set themselves to find a 
process by which they could make sulphate under the circum- 
stances in which they were placed, so as to realize the best pos- 
sible results (though perhaps not so good as could be realized 
elsewhere) for their ammonia. It was in this spirit that they 
approached the question; and it was in this light he should 
have liked it to be considered that day. With regard to Mr. 
Meiklejohn’s question, he might say that no other solution was 
used throughout the whole of the process than the alkaline solu- 
tion referred to in the paper; they did not use any milk of lime 
whatever. Mr. Davis had answered the inquiry as to where the 
chlorine came from ; and with regard to the term “ re-alkalizing,” 
it simply amounted to this—that, after they had passed the 
liquor through the stills, they absorbed, or used up, all the 
alkali that they previously put in the liquor, and that portion 
of the liquor which they took back again required the addi- 
tion of an alkali to it in order to again render it an alkaline 
solution. The quantity of salt—the sodium chloride— 
which was produced had been spoken of. This was obtained 
from the evaporators; but the quantity was small. When they 
first commenced working, they had to feel their way as it were, 
and they did not perhaps use quite sufficient of the alkali; so 
that, instead of producing sodium chloride and mother liquor 
containing sulpho-cyanides, they produced a very impure 
chloride of ammonia, which was not only difficult to dispose of, 
but it also attacked the apparatus, especially the wrought iron. 
This difficulty was overcome by using a little more soda; and 
the salt obtained was an impure sodium chloride. The quantity 
that they recovered was not great—it did not exceed 10 cwt. in 
the week; and as it was of so little value, at present they threw 
it away. The question of selling the liquor, as compared with 
converting it into sulphate (to which Mr. Meiklejohn had referred) 
was one which they could hardly deal with. They could not 
compare one works with another; there being so many different 
circumstances affecting the question. There was, for instance, 
the cost of carriage, and the distance from the chemical works. 
At Shrewsbury, they were 70 miles by canal from the chemical 
works to which they were obliged to sell their liquor; and if they 
deducted 5s. gd. or 6s.—the rate of carriage on the liquor— 
from the price which had ruled during the past three years, it 
would be found that there was a very small margin left. He 
apprehended, however, that Mr. Meiklejohn was much nearer a 
chemical works than they were at Shrewsbury, and therefore 
had the opportunity of selling his liquor to better advantage. 
While he (Mr. Belton) had been working this process, the 
price of sulphate had been higher than before, and conse- 
quently also the price of liquor. Therefore, if Mr. Meiklejohn, 
was referring to the price of liquor during 1894, he could quite 
understand that he realized 19d.; but he did not think Mr. 
Meiklejohn had really obtained that figure in 1892 or 1893. With 
regard to the quality of the sulphate, they sold it as ‘good 
grey.” Asa matter of fact, however, it was perfectly white ; it 
was as good a sulphate as could possibly be seen. Mr. Hunt 
had seen it being produced at Shrewsbury; and he could tell 
them that it was as white as snow. As to the questions with 
reference to the alkalizing of the liquor before going over the 
scrubbers, Mr. Davis had partly answered them. Mr. Hunt 
had asked the reason for his doing this, and also whether the 
process was intended to split up the cyanogen compounds in 
the stills or waste Jiquor. The object of alkalizing the liquor 
before going over the scrubber was principally to arrest all the 
cyanides in the scrubber. In the ordinary method of scrubbing, 
this was not done. A portion of the cyanogen went over; and 
some of it deposited itself in the purifiers, and a portion went 
right through into the gasholders. This might, of course, be 

roved by anyone who used oxide; because they would find a 

arge amount of cyanogen in the form of Prussian blue, if they 

liked to take it out. As he had said, the object of alkalizing the 
liquor before it went over the scrubbers was to arrest the whole, 
or nearly the whole, of the cyanogen compounds, only a portion 
of which would have gone into the liquor in the ordinary way, 
and the other portion would have passed forward to the 
purifiers. These cyanogen compounds, being arrested, or 
(perhaps it was better to say) prevented from forming salts other 
than ammonia salts in the scrubber, accounted largely for the 
very considerable increase in the quantity of sulphate made. 

Mr. Hunt: Has the gas at the outlet of the scrubbers been 
tested for cyanogen compounds ? 

Mr. BELTON replied that it had been tested for ammonia, but 
not for cyanogen compounds. The affinity they knew the alkali 
had for the cyanogen, naturally led them to suppose that they 
were getting the increase by taking the cyanogen up in the 
scrubber. As to the giving off of ammonia when mixing the 
concentrated liquor with caustic lime, when the concentrated 
liquor was mixed with caustic lime a very small portion of 
ammonia came off. That must always be so, because there 
were still some ammonia compounds left in the liquor, which 
were not in the form of sulpho-cyanides; but it required, as 
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Mr. Davis explained, a considerable heat to work off the bulk 
of the ammonia contained in the liquor in the form of sulpho- 
cyanide. They had found in working it off that, when they 
charged it into retorts, they had to allow four hours after the 
mass had got red-hot before the whole of the ammonia could 
be extracted from the mixture—showing that a very high heat 
and continued heat, was necessary to entirely decompose the 
sulpho-cyanide compounds of the liquor. Mr. Winstanley had 
asked a question as to the former plant used. It was supposed 
to be the best that could then be obtained; and it was known 
as Abbot’s. It consisted of stills, closed saturators, with catch- 
boxes, settling-tanks, and evaporator pan. They often tested 
the waste liquor, to ascertain whether they really obtained all 
the ammonia that could be realized; and, as he had said, the 
result was that they obtained a little over 16 lbs. of ammonia 
per ton of coal. This might be due, in a measure, to the coals 
used. They generally carbonized all North Wales coals—not 
regularly from the same collieries; and these coals were not 
always richinammonia. Some of them were very much poorer 
than others; and the amount of ammonia to be realized would 
entirely depend upon the collieries the coal was purchased 
from in that district. But he had not found, from his investi- 
gations, that anyone had been able to obtain anything like the 
results that could be realized from Lancashire, South Yorkshire, 
and Derbyshire coals. 

The PresIDENT: I understand you use the same coal under 
the new process as you did when you were only realizing 164 lbs. 
of ammonia per ton of coal. 

Mr. BELTON replied that the same coal was used from much 
the same pits. The bulk came from the Ruabon Coal and 
Coke Company; and the remainder from various pits—not 
always the same. With regard to the differences between the 
plant, he had described the old form, and the present plant 
was slightly different. They were using the same stills, though 
they had altered them a little, so as to make them work 
practically continuously. They had done away with the closed 
saturators, and substituted open ones, without an evaporator. 
These were all the differences in the plant. 

Mr. WINSTANLEY: The sulphate in that case will not contain 
so much ammonia as with the evaporator process. 

Mr. BELton: The last sample of ammonia I had tested was 
24% per cent. 

Mr. WinsTANLEY: You got the full quantity in the other 
process, 

Mr. BELTON: No; we did not always do so. We had, I re- 
member, on one occasion to make an allowance to the brokers, 
in consequence of it being under 24 per cent. 

Mr. WINSTANLEY : I have never heard of that being done. 

Mr. BELTON (proceeding) said that Mr. North had spoken of 
the alkali being substituted for the acid. 

Mr. Nortu: Not substituted in the strict sense; I did not 
mean that. 

Mr. BELTON said he was going to say this, that the quantity 
of acid used was 16} cwt. It was the Oldbury Alkali Company’s 
crude acid, 144° strength. The alkali could not be substituted 
for the acid, because they were exactly opposite in their ends 
and effects; but there was no doubt the ammonia came off 
more easily in this process than in the other. It was possible 
they might have worked their plant a little more on the 
ammonia side than usual. He did not say this was so; but the 
quantity of acid used might be reduced in that way. 

The PrEsIDENT: Do you claim a reduction of the quantity of 
acid used ? 

Mr. BELTon replied that he did not. He merely gave the 
quantity used for the information of the members. Regarding 
Mr. Colson’s remarks, he had already answered his question as 
to the plant; and respecting the previous process, he might 
tell him that formerly they used milk of lime with an open 
steam agitator in the stills, for the purpose of removing the 
fixed ammonia. As to the quantity of ammonia to be found in 
the purified gas, he might say that o'2 grain (which was one-fifth 
of a grain) was the largest quantity of ammonia that they had 
been able to detect passing the purifiers during the twelve 
months. In conclusion, Mr. Belton thanked the members for 
the kind manner in which they had received his paper; and 
said he was pleased with the character of the discussion that 
it had evoked. 

The PresipenT remarked that the discussion had been ex- 
ceedingly useful to them. It was quite clear that there were two 
separate and distinct matters to be dealt with in this process ; 
and these the author had defined in the heading of his paper. 
It was, as stated, a process affecting the purification of gas, and 
the production or manufacture of sulphate of ammonia. The 
most interesting part of the paper, to his mind, was that relating 
to the purification of gas. There, he thought, they had received 
from Mr. Belton a very great amount of useful information ; 
and it was possible that the process might have a more extended 
bearing from that point of view than from the other—namely, 
the one affecting the production of sulphate of ammonia. He 
said this because Mr. Belton did not seem to have been able to 
demonstrate to them very conclusively that the process was en- 
tirely to be accredited with the enormous difference in the pro- 
duction of sulphate of ammonia which he found to exist at the 
present time—25 lbs. per ton of coal carbonized, as compared 
with 16 Ibs. in former years, when this process was not in 
operation, Differences in plant had apparently arisen; and they 





all knew very well that differences in the process of gas manu- 
facture would affect the production of ammonia very consider- 
ably. There did not seem to him to be anything in the process 
to claim for it the differences between the two figures; and this, 
he thought, was a point that Mr. Belton would have to demon. 
strate more clearly on a future occasion. The matter which 
he had brought before them in reference to the alkalizing of the 
liquor was an exceedingly important one, and probably was one 
that had created more interest in connection with the purifica- 
tion of gas than almost anything else in the past history of the 
gas manager’s experience. Then there was another matter 
attaching to this process—and not an insignificant one—and 
that was the very great facility with which it appeared to enable 
managers who were anxious to make sulphate of ammonia to 
dispose of the spent liquor. Of course, they could in any other 
process of sulphate making evaporate the liquor; but it could 
only be done with a considerable amount of nuisance, while 
Mr. Belton appeared to be able to do it without any nuisance 
whatever. This was an important item which might be credited 
to the process. 





Mr. BEtTon has since sent the following communication— 
supplementing his remarks in reply to the criticism on his paper: 
The discussion appeared to expend itself upon secondary con. 
siderations, instead of on the main features which were the 
object of the process, and which may be taken as—First, the 
manufacture of sulphate of ammonia where there is no outlet at 
all for any waste liquor, without causing nuisance, and without 
trouble from the steam generated by ordinary evaporation, or 
excessive cost therefor. Secondly, the effecting of this, so as to 
return a fair profit on the whole operation. In the first case, 


anyone who will take the trouble to inspect the process at 
Shrewsbury must admit that there can be no question as to 
the entire attainment of the object set forth; and, in the second 
case, the audited accounts of the Company show a net profit of 
20°33d. per ton of coal carbonized, which cannot be much, if any, 
less than the average net profit throughout the country. It 
is certainly more than four times as much as would have been 
obtained by the sale of the liquor, which would have to beara 
charge of about 6s. per ton for carriage. The questions of 
increased yield of ammonia, and how far this may arise from the 
more complete arrest of cyanogen compounds, the construction 
of former and present plant, differences between former and 
present working, yield of ammonia from various coals, effect of 
the process on gas purification, and other details, though un- 
doubtedly of very great importance, are all really secondary 
to the objects originally aimed at; and they should not be 
allowed to dwarf their importance. More will be heard from 
the author, upon these subjects, in due course. Comparisons 
between results obtained from different works, and especially in 
such a case as between the sale of liquor at one works and the 
returns for sulphate at another, are valueless unless all the cir- 

cumstances surrounding each case are taken into consideration, 
and due allowance made for them. Locality, and consequent 
different costs of carriage, as well as the quality and compost- 
tion of the coal, play a part in these calculations, which is fre- 

quently disregarded or under-estimated. The latest available 
published data show that the production of sulphate of ammonia 
per ton of coal varies enormously. Some works obtain no more 
than 15 lbs.; while others are fortunate enough to realize 30 lbs. 
The majority graduate between these figures. Now it cannot be 
supposed (especially in times when the skill of gas managers 1s 
severely taxed to make both ends meet, and consequently they 
must place all their work on the best possible footing), that this 
difference is to be wholly accounted for by differences in plant 
or in working, though these will, of course, have their effect; 
and there can, therefore, be little doubt that much of the differ- 
ence is due to the largely varying amount of ammonia to be 
obtained from different coals. Probably, scarcely two coals can 
be found to yield, precisely the same amount. The anxiety o 

Conservancy Boards and Sanitary Authorities to keep all trade 
effluents out of their sewers and streams must no doubt tax the 
ingenuity of managers and chemists to find means to meet their 
wishes; and the process detailed in the paper promises (besides 
any other merits it may possess) to provide a very useful solu- 
tion of the question of sulphate works effluents. The process 
is undoubtedly worthy of attention and investigation; and evety- 
one interested in such a subject—before forming a final opinion 
upon it—should pay a visit to the Shrewsbury Gas-Works, where 
facility will be afforded for making any examination orf tests 
desired, and where the author of the paper will render every 
attention and whatever assistance may be required. 


~~ 





<o 


The Yalue of Various Kinds of Fuel for Raising Steam.—Accord: 
ing to some French authorities, the following figures indicate 
the relative powers possessed by various kinds of fuel for er 
verting water into steam—1 kilo. of the fuel being the = wy 
employed in each case: Wood converts 3°4 kilos. of bee ; 
brown coal, 3°5 to 4'9 kilos.; cut peat, 2°8 to 4 kilos. ; mach 
peat, 4°5 to 5 kilos.; hard coal, 7 to 8 kilos.; medium raed 
6 to 7 kilos.; and gl coal, 4 to6 kilos. It is estimated, 00 : 
average, that 100 lbs. of peat are equal, in respect to the re 
available heating capacity, to from 50 to 60 Ibs, of hard coa’ 
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AMERICAN GASLIGHT ASSOCIATION. 





The President’s Address at the Twenty-Second Annual Meeting. 

The Twenty-second Annual Meeting of the American Gaslight 
Association was held in Washington, D.C., on the 17th, 18th, 
and roth ult., under the presidency of Mr. W. H. Pearson, of 
Toronto. The proceedings will be noted, in abstract, in due 
course ; and to-day we give some extracts from the President’s 
Inaugural Address, delivered on the first day of the meeting— 
after some routine business had been disposed of. 


Mr. Pearson remarked that since the Association last met in 
Washington (in 1884), many matters of great importance affect- 
ing the interests of the gas industry have occurred. Electric 
lighting, then in its infancy, has made most marvellous strides ; 
and so rapid has been its progress that at one time fears were 
rife that gas as an illuminant would, to a large extent, be 
superseded. But, happily, so far from such fears having been 
realized, gas lighting—from a combination of circumstances, 
and largely on account of the demand for more light, caused 
by the introduction of arc lighting—has, during the last decade, 
increased at probably a greater ratio than during any decade 
since its introduction; while the consumption of gas for fuel 
purposes has gone up by leaps and bounds. 

Proceeding to glance at the progress of the gas industry in the 
last twelve months, the President said: During a year of almost 
unprecedented financial depression such as the past has been— 
when almost every industry has suffered, when so great a 
diminution in the volume of business has taken place, and 
disaster has overtaken so many—it would not have been cause for 
wonder had a reduction, both in the output of gas and in the 
profits of the companies generally, occurred. But, from the 
reports available, it appears evident that this has not been 
the case; instead of retrogression having taking place, on the 
whole, substantial advance has been made. Taking go com- 

anies, large, medium, and small, fairly representing the different 

ocalities in the United States and Canada, there has been an 
increase in the output during the past year, as compared with 
the preceding one, of 975,565,000 cubic feet, or 2°75 per cent. ; 
there being no reported increase in the population. A com- 
parison of profits cannot be made with regard to the companies 
generally; but, as far as the State of Massachusetts is con- 
cerned, the results shown there may be considered fairly indi- 
cative of what has taken —place throughout the whole country. 
In Massachusetts the average dividends of 43 companies, 
supplying gas only, increased from 6°32 per cent. in 1893, to 
7°53 per cent. in 1894, which is the highest average since 
1886, when the rate was 7°58 per cent. 

An inquiry naturally arises as to the reason for such results 
as those shown in Massachusetts, and the general increase 
in the output of gas throughout the country; and Mr. Pearson 
thinks the answer is not far to seek. Lower prices have in 
Many instances prevailed; and gas of higher illuminating power 
has been supplied—in other words, a better and cheaper service 
has been afforded the public. Certainly, people are more 
economical in hard times than in prosperous ones; and the 
increased output looks like a recognition on the part of the 
public of the superiority and economy of gas both for lighting 
and heating purposes. At least as far as Massachusetts is con- 
cerned, the results referred to have been secured concurrently 
with an increase in profits. No doubt an important element in 
Securing this result has been a decrease in the cost of produc- 
tion. Large reductions in price have taken place since the year 
1882. In that year the average price of gas in the go places re- 
ferred to was $2°41 per 1000 cubic feet; while in 1894 it is $1°38 
—a reduction of $1'03, amounting in the aggregate on the out- 

ut for 1894 to $37,510,530, or 42'7 per cent. The reduction 

om 1893 to 1894 amounted to 64 per cent. It may therefore 
be safely said that the days of exorbitant charges for gas have 

appily passed; and that never again will it be possible for 
Companies in large cities to charge from $2°50 to $3 per 1000 
cubic feet, as was the case not so very many years ago. 
comparisons frequently made between the present prices in 

Merica and England are, the President remarked, always 
unfavourable to the former. While admitting that these com- 
parisons are sometimes unfair, and that due consideration 
te given to the fact of the greater cost of works, the 

igher rate of interest payable when most of the works were 
erected, and the fact of the higher candle power of the gas 
mpPlied here, yet it cannot be denied that in some places 

= is still room for considerable reduction in price. It is to 
hn re dong that these reductions are rendered difficult, in some 
stances, by a capital and bonded debt altogether out of pro- 
Portion to the value of the works. 
to “~ eestion of public ownership of gas properties continues 
poe - ive one. There is one special point to which I think it 
munici <9 your attention—that is, the claimed success of 
oan ipa ownership in Great Britain, Germany, and other 
Se em countries, being made an argument for municipal 
ap L in America. The impression has gone abroad that 
chal... ress number of British gas-works are under muni- 
un ecto? bat this opinion is erroneous. Out of 1318 gas 

12 “a Ings in Great Britain and Ireland, only 165, or about 

ing isan are under municipal control—119 out of the 947 
ngland; and but 5, out of 80, in Ireland, While 





it must be admitted that in England the works operated by 
municipalities are generally as successfully and efficientl 
operated as those controlled by private companies, the dif- 
ferences in the condition of affairs existing in Great Britain 
and America have not had sufficient consideration. In Great 
Britain is to be found a large leisure class of retired merchants 
and men of business, who take a deep interest in advancing 
the welfare of their municipalities; and the civic spirit so pre- 
vails that there is an emulation between many of the larger 
cities in their efforts to be the best governed cities. The 
same can be said of Germany, where the aldermen are gene- 
rally citizens of high character and ability; and the position, 
being looked upon as one of great honour, is sought after by 
the best citizens. But here in America the position of an 
alderman is generally looked upon by this class as undesirable 
and derogatory to them; and there is a lamentable disposi- 
tion on their part to evade civic responsibilities. It is, there- 
fore, difficult to get really good and efficient men to enter our 
town or city councils; and it will not be disputed that many of 
the men elected to look after the large and important interests 
of our cities would not be placed in positions of trust and re- 
sponsibility in the financial and mercantile world. That there 
are some good men is unquestionable; but in many cases the 
other element is too strong to allow them to accomplish the 
good work they would be only too willing to perform. Is it 
then to be wondered at that, as yet, municipal ownership in 
America has proved a failure ? 

The tendency to deprive companies conducting quasi- 
public works of their vested rights, and to practically confis- 
cate their property, is becoming more marked as time pro- 
gresses; and it will eventually shake all confidence in these 
undertakings, if periodical raids are to be made upon their 
treasuries. That in some instances companies, by their ex- 
orbitant prices and indifference to the requirements of the 
public, have brought themselves into disfavour is not to be 
questioned ; but in the vast majority of cases, the companies 
have met the public demands in a fair and equitable spirit, 
and no reasonable ground for complaint exists. This clamour 
to deprive companies of their just rights often proceeds from 
municipal bodies, largely composed of men who, by the cry 
against ‘‘ bloated monopolies,’’ seek to curry favour with their 
constituents, in the hope of obtaining for themselves that 
patronage and other advantages which the control of such 
undertakings would give them. And it is to be regretted that, 
in some instances, these men have been successful in accom- 
plishing their ends. The newspapers, too, create ill-feeling by 
their bitter attacks, misrepresentations, and untruths. These 
attacks are usually made by irresponsible men, whose object is 
not far to seek. 

How to meet and overcome these attempts is a matter of 
deepest moment to all gas companies, and is worthy of our 
most serious thought. The first consideration is for each gas 
company to do away with all just ground for complaint, by 
charging reasonable prices, by supplying a uniformly good 
quality of light, by unvarying attention and consideration to the 
wants of the consumers, and by seeing that all are treated with 
courtesy by every employee. Greater satisfaction and public 
confidence could be secured by the appointment of government 
inspectors—to whom appeals could be made—for each place 
where gas is sold, and by the establishment by the State or 
Federal Government of a standard of purity and illuminating 

ower. 

: When conflicts arise between the public and the companies, 
there should be, if possible, an independent tribunal to whom 
all matters can be referred. To my mind (and as suggested in 
President Boardman’s address last year) a Commission should 
be appointed by the Governor in Council, similar to the one in 
existence in the Commonwealth of Massachusetts—which, after 
several years’ trial, has, I understand, proved so successful, and 
has given such general satisfaction to both companies and the 
public. I think, however, it would be more desirable that the 
Commissioners, instead of being appointed for a term of years, 
should be ‘appointed for life, only being liable to dismissal in 
case of inefficiency or misconduct, as is the case in Canada with 
regard to all government officials of lower grade than Cabinet 
Ministers. Such a tribunal would be the most independent 
that could be found. How to secure the appointment of such 
a commission is a subject for very careful consideration, and 
will doubtless render necessary concerted action on the part 
of the various companies in each State. Perhaps the matter 
has not reached an acute enough stage to require immediate 
action; but doubtless further acts of injustice on the part of 
the authorities will bring it toa focus. I am sure that, when 
the time comes, valuable counsel can be obtained from the 
representatives of the gas companies of Massachusetts. 

The strenuous opposition to water gas in the early years of 
its history on the part of the majority of coal gas engineers, will 
be remembered by not a few now present, some of whom were 
then doubtless to be found in the ranks of its opponents, It is 
amusing, at this date, to look back at the various reasons that were 
given at the time to show that water gas had never succeeded, 
and never could succeed or compete with coal gas; and no 
allopathic physician could have ever looked with more con- 
tempt upon other systems of medicine than did the orthodox 
coal gas engineer_regard this innovation at its early inception. 
As among the early advocates of water gas, and, as I believe, 
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the pioneer in manufacturing and supplying it mixed with coal 
gas (which mixture I believe to give the most satisfactory light), 
and having incurred considerable odium, and brought down 
upon my devoted head the strong censure of some prominent 
and esteemed members of this Association in the early days, 
I cannot, of course, but feel a good deal of satisfaction at the 
continued and rapid progress of water gas from year to year. 
The gratification is enhanced by the fact that nearly all of my 
old opponents who are still in the gas-making business have 
fallen into line. A brief reference to its progress may not be 
out of place. In the year 1878 there were, as far as I can ascer- 
tain, in the United States and Canada, but 12 companies manu- 
facturing water gas—viz., Utica and Yonkers, N.Y.; Harris- 
burg, Lancaster, Manayunk, Phcenixville, and Conshohocken, Pa.; 
Baltimore, Md.; and Brockville, Kingston, and Toronto, in 
Canada. These had increased to 66 in 1882, and in 1893 to 
269 making water gas alone, and 87 making both coal and water 
gas. In all, 356 out of a total of 1079 companies. As most 
of the larger companies are supplying either water gas alone 
or both kinds of gas, it is estimated that nearly two-thirds of 
the gas manufactured in America is water gas. 

Through the instrumentality of Messrs. Humphreys and 
Glasgow, whose energy and push are worthy of admiration, 
water gas seems to have at last obtained a foothold in Great 
Britain. Apart from the natural indisposition of Englishmen 
to adopt anything new, the objections made to the use of the 
gas on account of its carbon monoxide, high specific gravity, 
shortness of flame, stratification in the holders, &c., similar to 
those raised and successfully met in America twelve or fourteen 
years ago, there was what seemed to be a strong reason operat- 
ing to prevent the introduction of the new system—viz., the 
long distance from the petroleum fields and the comparatively 
high price of oil. However, in 1891 the first works were erected 
at Beckton. Subsequently others were built at Glasgow, 
Belfast, Liverpool, and Tottenham; also on the Continent at 
Copenhagen and Brussels. Mr. J. Stelfox, the Gas Engineer 
of the Belfast Corporation, in a paper which he read before the 
Incorporated Gas Institute last June, speaks enthusiastically of 
the success of the plant erected for his Corporation. He sums 
up as follows: “(1) That carburetted water gas, of 21-candle 
power, can be produced for less money than 17-candle 
coal and cannel gas; and this without taking into consideration 
the saving in interest on capital and the increased revenue 
from coke, not to speak of the many advantages and con- 
veniences to which I have not ventured to attach a money 
value. (2) That the enrichment of water gas within the range 
of 17 to 26 candles, or even higher, can be effected at a cost of 
not more than o°33d. per candle.” After referring to the 
superiority of carburetted gas over other systems which are 
merely enrichers of gas, he concludes his able paper with these 
words: “I believe carburetted water gas holds the field against 
all comers; and, given a supply of oil at not exceeding present 
prices, it is bound to have a prosperous future.” (The present 
prices referred to being 2}d. per Imperial gallon.) With such 
testimony as that, and taking into consideration the fact that 
Great Britain enjoys the advantage of having two great competi- 
tive sources of oil supply—America and Russia—from which suit- 
able oils can be obtained in unlimited quantities, with the prospect 
of the demand causing a reduction in price, it is quite safe to pre- 
dict, notwithstanding the opposition still existing in high quarters, 
that before long water gas will be very generally adopted in the 
old country. 

Since our last meeting, the Welsbach burner has been largely 
introduced in Great Britain and Germany, and is now beginning 
to make considerable headway in this country—some 30,000 
having been placed in the city of Montreal alone. The great 
drawback to the introduction of the light is the fragile nature of 
the mantle; but the inventor is at work in the preparation of a 
durable mantle, which he has good hopes of securing, and 
which he expects at the same time will give double the candle 
power of the present one. If the anticipations of securing this 
increased illuminating power are realized, it will be a marvellous 
light, as I have seen the original certificates of tests, made by 
the Government Gas Inspector at Montreal, showing 34°58 
candles per foot of gas, and of tests made by the Inspector at 
Kingston, Ont., showing 31°37 candles per foot. I am strongly 
of opinion that there must be some mistake in these figures ; for 
I have had tests made in Toronto giving an average of 20 candles 

er foot. Of course, these were new burners, and would, doubt- 
ess, somewhat deteriorate after being used for a time. Some 
progress has also been made in the use of the Welsbach 
burner for street lighting. In Weisbaden (Germany), Herr 
Muchall, the Manager of the Gas Company, claims that, during 
the winters of 1892 and 1893, after paying for the chimneys, 
mantles, depreciation of burners, &c., the new system cost about 
the same as the old one, with an increased illuminating power 
of from two-and-a-half to three times greater than was 
afforded with the ordinary burners.* The experiment to light 
Rittenhouse Square, Philadelphia, with double Welsbach 
lights, will be watched with great interest by all gas 
men, as most have been of the opinion that the field 
of street lighting would be almost entirely occupied by the arc 
light. I have had some of the burners, consuming 23 cubic feet 
of gas per hour (instead of 5 feet consumed by ordinary burners), 





* See JOURNAL for June 19, p. 1173, 





placed in street-lamps in Toronto, for the purpose of testing 
them during the coming fall and winter, with a view, should the 
test prove satisfactory—i.e., if the additional cost for mantles, 
breakages, and lamplighting does not exceed the amount of gas 
saved—of offering them to the city, instead of lamps with ordi- 
nary burners, thereby giving them about three times the light 
for the same money. 

The question as to whether gas companies shall recommend 
the general adoption of this burner at the risk of loss of con- 
sumption, or continue to use the old ones, is a pertinent one, 
But, to my mind, the wiser policy is to adopt the burner which 
will give the largest amount of light for the least money ; and, 
in the long run, this policy will best pay the companies. 

According to Herr von Oechelhaeuser, the General Director 
of the German Continental Gas Company, it appears that 
America is vastly behind Germany in the development and 
working of gas-engines, as in the former country there is but 
one engine to 7500 of population, while in Germany, in 1892, 
there was one for every 900 of the population*—the statement 
regarding the number per capita in use in America probably 
being taken from Mr. Shelton’s paper on ‘‘ Gas-Engines in the 
United States.”}+ He gives as the cause of the smaller number 
in the United States that they cost more than steam-engines, 
while in Germany they cost less. In giving this as the reason, 
however, he is in error; for undoubtedly the strongest com. 
petitor of the gas-engine in America is the electric motor. 

I have been fully alive to the importance of the use of gas- 
engines; and (the cost of importing engines, owing to freight 
and duty, being then prohibitory) in the year 1880 my Com- 
pany, by agreeing to take a certain number, induced a Toronto 
machinist to undertake the manufacture of the ‘‘ Otto” engine, 
and these were sold at a much lower price than they could 
have been imported for. With considerable effort, I was suc- 
cessful in getting about 70 introduced in two or three years, of 
sizes varying from 2 to 12 horse power ; but since the introduc- 
tion of electric motors the number has notincreased. As else- 
where, the charges of the electric light companies in Toronto 
for power are elastic. Their ordinary rate, however, is 4 cents 
per horse power per hour; while gas-engines, with gas at our 
price—go cents—cost only about 1°80 cents per horse power. 
The principal cause of the preference for electric motors is the 
small first outlay, being only one-third to one-half the cost of 
gas-engines (as the following list of prices will show), and the 
fact that electric motors are leased at a moderate rental: Net 
prices in Toronto of gas-engines—2z-horse power, $350; 4-horse 
power, $450; 7-horse power, $600; 10-horse power, $775. Net 
prices in Toronto of electric motors—}-horse power, $65; 
1-horse power, $85 ; 2-horse power, $110; 3-horse power, $150; 
4-horse power, $175; 5-horse power, $200 ; 6-horse power, $250; 
8-horse power, $300; g-horse power, $350; 10-horse power, 
$400; 11-horse power, $450. Unquestionably gas-engines ought 
to cost considerably more than electric motors; but I do not 
think anyone will claim that there should be anything like the 
difference here shown; and it would be to the interest of both 
manufacturers and gas companies if the former would come 
down in their prices; 

The adoption of gas-engines for a greater variety of purposes 
than those for which they are at present used was discussed in 
the able paper of Mr. F. H. Shelton, at the last meeting of the 
Association. Among other uses, attention was directed to 4 
field almost entirely unoccupied—namely, as gas motors for 
street-car propulsion; and a description was given of the Con- 
nelly motor, which was said to be in about the shape they wanted 
it. In a recent monograph on “ Progress in Gas Motors for 
Street Railways,” Mr. Frank H. Mason gives a description 0 
the Luhrig car, with certain modifications, worked on the lines 
of the Tramway Company, at Croydon, near London, England, 
which appears to be a success. The statement is made that 
a motor car of that type was being constructed last July in 
England, to be carried to the United States, for trial during 
the present month. It would seem not improbable that a new 
and large field will be found for our product in this direction. 

Owing to the rapid increase in the number of electric street 
railways, the subject of electrolytic corrosion of gas and nee 
pipes, by return currents, has naturally attracted a good dea 
of consideration on the part of gas men and others. Last yeat 
the Western Gas Association appointed a Committee to _ 
sider and report upon the subject. The Committee presente 
an able and voluminous report} at the May meeting of their 
Association, and very valuable suggestions were made as to 
the best methods of preventing the injury referred to. As at 
item of interest, I would say that the Toronto Street aang 
Company has shown every disposition to take measures a 
prevent injury to gas and water pipes and lead-covered Pa ; 
phone cables, from this source. The following precautions hav 
been adopted: At a point near its power house, a copper — 
12 inches by 4 inch, is fastened around a 20-inch gas-main tp 
pipe having been carefully scraped before the band was pu ~ 
After the band was placed, hot solder was poured on, SO “ be 
leave no spaces between the pipe and the band. This si 
was well clamped together, and bolted ; and from it five — 
copper wires have been taken to the negative side of the ynie 
mos in the power house. Connections have also been ™ 





+ See JoURNAL, Vol. LXII., pp. 937, 994 
{ Idid., Vol. LXIII., p. 1234. 


* See ante, p. 428. 
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from a water-pipe in the locality in a similar manner. At seven 
diferent points within a radius of a mile, where the traffic is 
greatest, 4-inch No. 0000 copper wires are connected from the 
water-mains to the rails, and carried back (overhead) to the 
dynamos; and they are about increasing the number of these 
connections. Besides numerous connections have been made 
between rails and water-pipes. The rails are large, weighing 
2 lbs. to the yard; and they are firmly imbedded in concrete, 
thus making the joint more secure. The railway has been 
operated by electricity for more than two years ; and, although 
numerous excavations have been made, both by the Gas Com- 
pany and the Water-Works Department of the City, so far no 
electrolytic action upon the pipes of either has been detected. 
Nor, as far as has been ascertained, has any injury resulted to 
the Telephone Company, whose wires are underground, en- 
closed in lead pipes in conduits. The Railway Company has 
had in vse, during the past year, 120 motor cars; and I am in- 
formed that the current averaged 2000 ampéres. 

After brief references to the five members of the Association 
who have died during the past year, the President concluded 
his remarks by saying: Notwithstanding the numerous Associa- 
tions in existence, the membership of the American Gaslight 
Association has steadily increased—from 340 in 1888, to 428 in 
1893. However, it must be admitted that, with nearly 1100 gas 
companies in the United States and Canada, a total member- 
ship, including associates, of 428, is by no means a fair repre- 
sentation. The large additions to the Association of members 
in early nanhood, having the advantages of a technical educa- 
tion in the excellent schools now becoming so common through- 
out the country—advantages which many of the older members 
did not possess—augurs well for the future of the Association ; 
and to these younger members must we chiefly look to explore 
the inviting fields of investigation, for which their educational 
advantages and enthusiasm specially qualify them, and which 
their comparative leisure affords them opportunity for doing. 


tie 
—— 


THE CONCRETE WHARF AT THE BRIGHTON GAS-WORKS. 








Among the selected papers of the Institution of Civil Engi- 
neersis one by Mr. Joseph Cash, M.Inst.C.E., the Engineer of the 
Brighton and Hove General Gas Company, giving the following 
account of the construction of a concrete wharf at the Com- 
pany’s works at Portslade. 


When the works were constructed in 1870, a single timber 
wharf was sufficient for the requirements of the works. To 
accommodate, however, the increased business of the Company, 
it was found necessary in 1889 to construct a second wharf. 
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natural level of the land water being about 6 feet 





below the ground-line, and the subsoil being beach and sand 
of a treacherous character—running freely wherever its section 
became exposed—it was decided to form a timber frame of piles 
to receive the concrete. Accordingly, a line of sheet piles, 
12 inches square and 26 feet long, was driven; and these were 
secured vertically by walings and iron ties to a line of back 
piles. The preceding illustrations show the work in section 
and in plan respectively. 

The bank of the canal was then partly removed by dredging ; 
and the front of the wharf was formed by a line of 12-inch 
square piles, each 28 feet long (driven at an angle of 87 degrees) 
and 7 ft. 6 in. from centre to centre. The consent of the Shore- 
ham Harbour Trustees having previously been obtained for the 
lock gates to remain open, the canal became tidal for a series of 
tides. Eight days were given in which the wall had to be built 
to high-water line; and about two hours each tide were available 
for the work. As the water-level in the canal fell, the excava- 
tion of the shingle between the sheeting piles and the front 
piles was commenced ; and after the level of the foundation of 
the wall was reached, the face of the front piles was covered by 
7 in. by 2 in. battens, and the frame so formed was filled with 
concrete. When the work was stopped by the rising tide, the 
concrete was covered by boards weighted down; and when 
work was resumed, any concrete that was not properly set was 
removed, and cement grout spread on the surface before the 
next layer was commenced. The height of wall constructed 
during one tide varied between 1 ft. 6 in. at the commencement 
of the work to 3 ft. 6 in. as the wall rose above the influence of 
the tides. When the wall was completed, the front of the 
wharf was dredged level until a depth of 17 feet at ordinary 
spring tides was reached—this being the depth of the water in 
the channel of the canal along which vessels have to pass to 
the wharf. 

The piles were of pitch pine, creosoted and shod with cast- 
iron shoes. The cast-iron piles for supporting the viaduct and 
cranes are in two rows. The piles in the front line were cast 
in two pieces; the upper pieces being socketed in the lower 
after the latter had been driven. They were all put in without 
fracture by a 17-cwt. monkey falling 3 feet on a lead dolly fitted 
in and over the heads of the piles. The sets produced by the 
final blow on the 26-ft. piles in front varied between 1-16th and 
1-8th of aninch. The concrete was gauged, for the lower part 
of the wall, 1 part of Portland .cement to 2 parts of sharp sea 
sand and 3 parts of beach gravel; and for the upper part of 
the wall, 1 part of Portland cement to 2 parts of sharp sea sand 
and 5 parts of beach gravel. 

In 1890, the original timber wharf was replaced by a concrete 
wall constructed on the same principle; and the intervening 
space between the two wharves was filled with piles with a low 
concrete wall at their base, forming a residuals wharf. As 
completed, the Company have wharfage accommodation 450 
feet in length; giving facilities for the discharge of two steamers 
simultaneously, as well as space for the unloading of fire goods, 
&c., and the shipment of coke, tar, and other products. Over 
the wharves are iron viaducts with steam-cranes capable of 
discharging 35 tons of coal per hourin loads of rocwt. The 
coal is then taken in small trucks along the viaducts to the 
retort-houses or coal-stores. 
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The Purification of Hospital Air.—At the recent Sanitary Con- 
gress in Liverpool, Mr. W. Henman, the Architect of the new 
Birmingham General Hospital, read a paper giving some inte- 
resting details of the ventilation arrangements of this building, 
which are in accordance with the system devised and applied 
by Mr. W. Key, of Glasgow, to which reference has already been 
made in the JourNnAL. The Birmingham hospital is to be pro- 
vided with means for cleansing, warming, and humidifying no 
less than 20 million cubic feet of air per hour, and for propelling 
it into the building ; thus dispensing with the necessity for open 
fires and steam or hot-water pipes, and requiring no opening of 
windows. The important feature of the plant is the air-washing 
screen, which cleanses incoming air of all dirt and fog, destroys 
flies and insects, and entraps a large proportion of the disease 
germs ordinarily present in the atmosphere. Experiments 
have proved that, by keeping the screen moistened with water, 
the air is maintained in a proper state of humidity, and the 
remarkable phenomenon was observed of the air being moistened 
when too dry and dried when over moist. To the general 
design of Mr. Key, Mr. Henman has added screens, one at the 
head of every bed; means being also provided for keeping 
these screens charged with a disinfecting fluid. An outlet-fiue 
will be fitted at the back of every such screen, so that as the 
fresh air is propelled into the ward, an equal quantity will be 
forced through the screens—there being no other outlets; and 
consequently, almost immediately the air has been contaminated, 
it would be again purified, even before it actually left the 
apartment, and thus none but purified air would pass up the 
flues and escape into the open. Mr. Henman’s exit-screens are 
made of fine manilla fibre, and have given excellent results in 
an independent test by Dr. Sims and Dr. Cartwright Wood. 
Mr. Henman’s plan is specially designed to meet the require- 
ments, in the matter of pure, or comparatively pure air, of 
hospitals situated in crowded neighbourhoods; and also to 
prevent these institutions from acting, as at times they do, as 
centres of infection, ; 
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AuToMATIC ARRANGEMENT FOR OPERATING WATER-COOLED VALVES. 


and fixing chamber, and so ensures its satisfactory working and 
longer length of service. 

The superheater and fixing chamber are filled with checker- 
work, in the arrangement of which, determined by long experi- 
ence, the aim has been to afford ample heating surfaces, so 
that the heaviest and seemingly poorest grades of oil can be 
gasified at the various temperatures necessary for the produc- 
tion of the greatest efficiency. The oil is admitted in an 
atomized condition—i.¢., as a mist or cloud—in the centre of 
the superheater and fixing chamber below the workirg floor; 
and one of the chief points claimed for this apparatus is the 
method of introducing the oil. Any kind or grade of oil can 
be used; and the patentees state that gas of uniform quality 
and high candle power, thoroughly permanent in character, can 
be produced. The oil is pre-heated by the otherwise wasted 
heat of the manufactured gas before entering the superheater. 
Blast-pipes are provided with safety-vents to prevent leakage 
of gas during the runs. 

Included with every regular setting are the following: Gene- 
trator, superheater and fixing chamber, washer, oil-heater, seal- 
pots, scrubber, condenser, boiler, engine, blower, steam-pump, 
steam-trap, regulator, jet photometer, pressure-gauges, elevator 
where necessary, &c. Special small parts are nickel plated. 

The apparatus is made in various sizes, each to manufacture 
TOM 50,000 to 1,200,000 cubic feet of gas per day. It is claimed 
for it that it is easily handled as to “ heats,” because the super- 
heater and fixing chamber are in two parts in one shell ; and two 
air-inlets being provided, the temperature in the two parts can be 
varied. With heavy oil, this is especially advantageous. The 
gteat depth of the generator renders the use of gas-retort 
or oven coke as satisfactory as that of anthracite coal. The 
patentees claim that the employment of one shell combining the 
superheater and fixing chamber with two different blast inlets, 
permits a range of heat not possible in an apparatus of two or 
— superheaters, and therefore allows the successful utiliza- 
ton and treatment of oils of different densities and complex 
composition. Of course, every provision is made for the 
ean and efficient operation of the apparatus; and access 
0 the various parts is specially provided her, 
an — 1s particularly called by the patentees to the direct 
fixin ec a between the generator and the superheater and 
pine Pg amber, which are controlled by water-cooled valves 
a ove). The object of these valves is to permit the passing 

€am either up or down through the fire, and thus to obtain 

greater fuel economy, 
blast ¢ generator is blasted up in the ordinary way; the 
see. = reaching the superheater by passing through the pas- 
Sembantt where additional air is admitted to gain more perfect 
Saetee lon, and to heat the superheater to the desired tem- 
a This gaseous product passes on through the internal 
ts to a point above the arch into the fixing chamber, 





where it meets, by means of annular rings, more air, in order 
to ensure, by the perfect combustion of all carbonic oxide that 
may have escaped, its conversion into carbonic acid; and, by 
admitting the secondary air above the arch, the oil chamber is 
prevented from becoming too highly heated, which would other- 
wise crystallize the particles of oil. 

When ready for a down run, the valve controlling the upper 
passage-way is closed; steam is let into the upper part of the 
generator, and passes down through the fire under the grate- 
bars, and along the passages to the bottom of the superheater. 
For an up run, the valve in the lower passage-way is closed, 
and that in the upper one opened ; and the course of the steam 
admitted below the grate is up through the fuel to the top of 
the generator, out by the upper passage-way, and down to the 
bottom of the superheater. The hydrogen gas ascends through 
the highly heated checker brick, after which it comes in con- 
tact with the atomized oil vapours, passes on up to and through 
the fixing chamber, where the hydrogen gas and oil gas are 
perfectly mixed and fixed, and sent out as an illuminating gas 
on to the washer, condenser, &c. 

The following are the special features which it is claimed 
belong solely to the “ M. W. P.” plant. 

By the compactness of the apparatus, a large amount of 
heat is retained which would otherwise be lost by radiation, &c. 
A smaller floor-space is also necessary ; and therefore a smaller 
building is required than with other plant. 

The water-cooled valves between the generator and the 
superheater and fixing chamber, already alluded to, are very 
ingeniously constructed, being only a slight distance from face 
to face, in order to have only a short connection between the 
generator and the superheater and fixing chamber; thus saving 
the loss of heat by radiation, &c. The valves are kept cool 
by having a continuous circulation of water around their seats.." 
The water overflows into the washer or seal, from this into the 
seal-pot, and on into the sewer. The valves are connected by 
means of links, levers, &c., which automatically open one valve 
and close the other simutaneously. 

The oil-injector or atomizer is one of the new and efficient 
forms for which a patent has been granted. The oil is delivered 
through this appliance under pressure from the pump or air- 
compressor. The oil-heater is placed between the washer and 
the scrubber, instead of between the superheater and the washer. 
When in the latter position, a large quantity of lampblack is 
deposited within the heater—necessitating the cleaning of this 
vessel at least once a week; but when it is placed between the 
washer and the scrubber, the gas goes through the washer be- 
fore entering the oil-heater, and the formation of lampblack in 
the heater is thus entirely prevented, and much labour saved. 
The gas passing through the oil-heater contains sufficient heat 
to raise the oil to a high temperature while flowing into the 
superheater and fixing chamber as before described. 
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THE EFFICIENCY OF LIGHTS AND LIGHTING. 








At the recent General Meeting of the American Institute o} 
Electrical Engineers in Philadelphia, Professor W. A. Anthony 
read a paper “ On the Subdivision and Distribution of Artificial 
Sources of Illumination,” which is printed in the Proceedings 
of the Institute. 


The author commenced his paper by stating the now well. 
recognized principle that, for the even illumination of an area 
by artificial means, it is necessary that this means should con. 











































































































G sist of numerous small sources of light distributed over the area, 
‘ y In working out this principle, it is usual to consider the area 
e g to be lighted as divided into squares; a light-source being 
situated in the centre of each. Professor Anthony has drawn 
such a figure, consisting of six squares having a common centre, 
2 The inside square has four equidistant lamps, which are increased 
Se dali to 16 in the next; and so on for the rest of the figure. Suppos. 
ing the diagram to be enlarged to twelve concentric squares, the 
condition would be represented by the following table :— 
. Illuminating ichtin Number 5 
= Neuf Sauare| wilectat cence | ete Wing, | of Lamps |y,.1it 
——— J Centre. Boundary. from a!l Lamps. Boundary. Lamps. 
1" oi I 1°000 1*000 4 4 
7 ; | ce es RR 2 o'5ir I‘511 12 16 
| a 3 0°312 1°823 20 36 
. 4 0° 223 2°046 28 64 
f f 5 O°174 2°220 36 100 
: 6 0°143 2° 363 44 144 
Q ! 7 O'r2I 2°484 2 190 
wal e poco q 8 O* 104 2°588 60 256 
ae 9 0092 2°680 68 324 
oe 10 0083 2°763 76 400 
i II 0'075 2°838 84 484 
ae | reece 12 0°067 2°905 92 576 



































































This table means that, if we assume a square of any size asa 
unit of area to be lighted, and bisect all its sides by right lines, 
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the amount of light received at the original centre from the 
outer lamps will be represented by the second figure of the 
second column. Tothis, however, must be added the light 
derived from the inner lamps, if we desire to know the full light- 
ing effect at this central point, which is represented by the 
second figure in the third column, and so on for the rest. The 
two last columns need no explanation. 
. It is made apparent by the table aes in —_ a aa 
1 ights, the twelfth series, consisting of 92 lamps, gives at the 
STEAM SUPERHEATER AND O1L VAPORIZER. centre less than 7 per cent. of the light Reve an at the same 
Another improvement is the steam superheater and oil- | point from the first, or inside series of four lamps, and contri 
vaporizer, shown above, a description of which appeared in | butes only about 2} per cent. of the total illumination at the 
the Journat for Oct. 23 (p. 783). This has proved very benefi- | centre. This arrangement of the lamps fails to give an even 
cial, having heated the oil to a temperature of 500° Fahr., at distribution of light over the entire area; for it is evident thata 
which it has been admitted to the apparatus. point at the outside corner of the figure only gets one-fourth of 
By the adoption of these several improvements, it is claimed | the light it would receive if it were at the centre of an area four 
that gas can be manufactured at the following cost per rooo | times as large. But the total lighting effect at the centre of 















cubic feet of 22-candle power :— such a — is seen bd va — to be 2°905. _ awe 
5 nation of the point is therefore only 2°905 + 4 = 0°726. Poin 

oe va in ae os “ ewe heh coer located boneetie the centre and the outside of the figure would 

Oil, 3} gallons, at 23d. per gallon .. . .. . | 8*800 be illuminated to an intermediate degree. It is therefore quite 

Labour, complete (three shifts perday) . . . . . 1°400 evident, from this line of reasoning, that, as Professor Anthony 

Purification. . . . + + + 6 © « + «© «© « 0°500 puts it, “to obtain a uniform distribution of light, the lamps 

<tmebinyticr wgpaen — iain ~~ must be concentrated towards the outer boundary of the space, 

. : Speen i SCTE ote < oe “oh instead of being placed at equal distances throughout ” as 

Total cost per 1000 cubic feet . . . . . 14°635d. his imaginary figure, in which the effect of the inner lights to 


, , ae wards the centre is supplemented by those lying outside. ‘ 
ott lgrig, ls notes, Mr. Westcott cays: From results | jtte reflection will convince anyone that Professor Anthony 
’ . . . 
apparatus will produce under the same conditions 1000 cubic — heoniheon aed to discuss the interesting question as! 
feet of gas on less raw material than any other apparatus now hat ha 4 F t th iformity of illumination of grou)’ 
in the market. In addition to the above, they have an appa- ee ee eee f oints. It 
ratus, which contains combined means for sending steam up pqs ane Ag “the es ceee at ne , wate of 
and down through the generator, forming hydrogen gas, which heir di - : i f A ls s such as that 
passes on either to the top or the bottom of the superheater anily cobpeunianed, Se cahadices me ‘the table must 
e * : ’ . ° 
ning up or down through the superheater and fring chamber ie | Temain unchanged. It is also evident that the lighting 
found to be advantageous in keeping the different parts of the eee ree or ener aan ee 1 e Feckoned as 
superheater and fixing chambers at the required temperatures ee gta a pee sy sapped aa fein oe the distance 
for the most economical use of all grades of oil, and also pre- ney ie “n= A el. fi is given by 
venting the top of the superheater and fixing chamber from between the sources. This illumination, therefore, 15 § : 
becoming over-heated, = — causing the deposition of | the formula K 5 C; where K is a constant depending on th 
an unnecessary amount of lampblack.” : ‘ . ‘ eee s, 4 
ae wisi units employed, s is the intensity of the individual sources 
- is the common distance between them, and C is the quantity 
An Interesting Relic of the Early Water Supply of London.— | the third column of the table corresponding to the engi 
There has lately been placed in the Clerkenwell Free Library a | the sources as found in the last column. Thus we pee 576 
small box made from wood piping which conducted the first | pare the lighting effect at the centre of an area lighte a e 
water into London. The piping was discovered when excavat- | lamps with that at the same place, supposing the are inaters 
ing in St. John’s Street Road. On the silver top of the box there | lighted by the same number of lamps arranged in 144 c spe: 
is aninscription stating that it was part of the main used for the | of four. Ifs and d represent the intensity and distance so 
New River water in 1613. The wood is said to be elm. tively in the first case, 4s and 2d represent the corresp 
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quantities in the second case. In the first case, C is 2905, 
corresponding to 576 sources. In the second case, for 144 
sources C is by the same table 2°363. The relation sought is 
therefore— 


Ka, 2°363 + K = 2°905 = 0°813 


The light at the central point with the fewer sources is only 
81 per cent. of that obtained under the first arrangement. 
Other points of minimum lighting effect will suffer in like man- 
ner. Onthe other hand, points near the clusters of lamps 
will be much more strongly illuminated than corresponding 
points near the single lamps of the first arrangement. Again, 
supposing the area indicated in the following diagrams to be 
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lighted, in the first case by 64 lamps of 16-candle power dis- 
tributed as shown by the crosses, and in the second case by 
substituting 16 lamps of larger power, fulfilling the requirement 
that the minimum illumination shall in both cases be the same. 
If x is the candle power of the larger lamps, we have— 


x . = 36 c 
age * PSII = = X 27046. 


Whence x = 64 X (2°046 + 1°511) = 86°7, which must be the 
candle power required. From this, it appears that the total 
candle power has to be increased by 354 per cent. to satisfy the 
conditions. 

It will be learnt from these examples that the loss from 
reducing the number of sources in a given ratio is less when the 
number is great. In other words, large lamps, or clusters of 
lamps, can be more economically used for large than for small 
areas. An inspection of the table will show that, while a given 
area may be lighted satisfactorily by 16 clusters of four lamps 
each, an area one-fourth as large, lighted by four clusters at the 
same distance apart, would not be so well lighted with six lamps 
to the cluster. It will be seen also that the larger the area, the 
farther apart may lamps of the same candle power be placed. 
A room 40 feet square with 16 lamps ro feet apart, is fully as well 
lighted as a room 16 feet square with four lamps 8 feet apart. 

Dr. Anthony then proceeds to give his paper a pointedly 
electrical turn, by making his table serve as a guide for the 
comparison of the efficiencies of arc and incandescent lamps; 
starting from the condition that the minimum lighting effect is 
to be the same with both systems. To begin with, he declares 
that the efficiency of arc lights has been greatly overrated. 
Instead of being ten times, it is rarely three times, and often 
only one-and-a-half times that of an incandescent lamp, even 
for the naked arc. When opal globes are used for arc lamps, 
fully half the light is cut off, which leaves the efficiency at the 
most 1°5 times that of the incandescent lamp. The power 
required for a 16-candle incandescent lamp is 50 watts; and 
for a full-sized arc lamp 450 watts. The arc lamp must there- 
fore replace nine incandescent lamps. Assuming that the 
lamps are distributed as already described, the table shows 
that, if four arcs take the place of 36 incandescent lamps, their 
efficiency as compared with the latter must be as 1°823:1; but 
if the relative efficiency is only as 1°5:1, then the lighting by 
the arc lamps will not be so good as that by the incandescent 
lamps. If 16 arcs take the place of 144 incandescents, the 
ratio of efficiencies required is 1°56:1; so that arcs at 1°5:1 
are still not equal to the incandescents. If 64 arcs take the 
place of 576 incandescents, the ratio of efficiencies becomes 
I'42:15 and arcs at 1°5:1 would be an improvement on the 
incandescents. ‘It comes, then, to this,” says Professor 
Anthony, ‘that, unless the area to be lighted is so large as to 
require about 500 incandescent lamps distributed uniformly 
Over it, the use of full arc lamps requiring the same power will 
leave some parts of the area less brilliantly lighted.” 

It is remarked, by way of commenting upon this statement, 
that, if small arc lamps could be made of the same efficiency 
as those of the full 450-watt size, the results as obtained above 
could be somewhat improved upon. But the facts that the 
mechanism of a small arc lamp costs as much as that of a large 
one, and that each small arc lamp would require the same care 
and attention as a large one, would place a limit upon the sub- 
division of the arc, even if the efficiency could be maintained. 
This is probably the principal reason why the once fashionable 
yen: to produce a small arc lamp have been generally 
pbx Coy by practical electricians. Professor Anthony goes on 

0 enter his protest against the assumption that ‘the so-called 
me and 2900 candle power arc lamps are 1200 and 2000 candle 
pp There is no 450-watt arc lamp in use that will measure 
be . candles in the direction of greatest intensity, and compared 
- other artificial sources for general illumination—that is, 

easured as other sources are measured, there is no 450-watt 





lamp that will give, when surrounded by a plain glass globe, 
500 candles.” This is an emphatic pronouncement, to be com- 
mended to the notice of local authorities and all whom it may 
concern. 

The same observation applies to what the author has to say 
respecting street lighting. In a linear distribution such as this, 
Professor Anthony remarks that the arc lamp is at a still 
greater disadvantage. Remembering that nine 15-candle incan- 
descent lamps can be run with the power required for one 
450-Watt arc lamp, it follows that the arcs must be nine times 
as far apart as incandescent lamps consuming a similar amount 
of power; and to afford the same minimum illumination must 
give 92 = 81 times the lighting power, or about 1300 candles. 
‘* But in no arc lamp as used for street lighting do the rays pro- 
ceeding towards the most distant points to be illuminated reach 
more than one-fourth this intensity. . . . The location of 
arc lamps at intervals of 1000 to 1600 feet, as they are often 
seen in pretentious country villages and suburban places, is an 
entire waste of money. A little spot 50 to 100 feet in diameter 
under each lamp is brilliantly lighted, while the more distant 
points are in darkness all the more profound from the loss of 
sensitiveness of the eye when in the strong light.” It is needless 
to remark on the strong common sense of these observations. 

Naturally, Professor Anthony’s downright statements, so dis- 
paraging as many of them are to the commercial aspect of 
the electric light, were highly displeasing to the assembly of 
electricians before which they were made. The President of the 
Institution and some others se age surprise at Professor 
Anthony’s figures, more especially those relating to the e‘fici- 
ency of the arclamp. These were, however, supported by Mr. 
Steinmetz, Mr. C. W. Pike, and other speakers, who stated that 
the average spherical illuminating power of the long 450-watt 
arc lamp is below 450 candles. Mr. R. O. Heinrich led the dis- 
cussion upon the paper into the region of ‘illuminating power 
versus lighting effect;” saying that “if we would simply make a 
distinction between luminosity of a source and illumination pro- 
duced, such perplexing questions as the actual candle power 
of a ‘2000-candle power’ arc would be of very minor impor- 
tance.” He went on to remark that, on account of the com- 
plication of conditions, the illuminating effect of a com- 
bination of sources of light, such as is met with in artificial 
lighting, is almost beyond mathematical computation. This led 
up to a description of the measurement of lighting effects by the 
Weber photometer, the use of which was highly recommended. 
Actual measurements, said Mr. Heinrich, would soon convince 
us in what a bungling way illumination is generally carried out. 
He endorsed Professor Anthony’s remarks respecting the 
pretentiousness of lighting villages and suburban districts by 
means of arc lamps few and far between, which he declared 
would apply “ equally well to the illumination of our city streets 
and squares if it were not for the illuminated shop windows, 
which somewhat mitigate the contrast between superabundance 
of light and darkness. 

The only general comment we feel called upon to make upon 
Professor Anthony’s instructive conclusions respecting the com- 
parative efficiencies of arc and incandescent lamps for street 
lighting is that, since the case for the former is so weak against 
that of the latter, it must be weaker still against the 
claims of gas, which not even electricians can denyto be as 
good as incandescent electric lamps for street use, while it costs 
only about one-third as much. 


— 
a 


The Price of Gas in Birmingham.—In the course of a speech at an 
election meeting in the Nechells Ward of Birmingham last Thursday 
week, Alderman Pollack, the Chairman of the Corporation Gas Com- 
mittee, made the following reference to the question of the price of 
gas in the city. He said the Committee were being told that they 
must reduce the price of gas. No one was more anxious that this 
should be done than was every member of the Committee. It was 
with the greatest reluctance that they were obliged to increase the 
price last year; but they were forced to do it by the increase in the 
price of coal resulting from the miners’ strike. It was now stated in 
the papers that coal had dropped in price, and that therefore the 
charge for gas ought to be reduced at once. But the price of coal had 
not gone down. Of course, they were not paying the exceptional 
prices that ruled during the strike; but in the contracts they made 
in June last, they had to pay for their coal the same price, or very 
nearly thesame price, as they had two yearsago. Th-y were now paying 
for coal betweea £75,000 and £80,0c0 a year more than what they 
did a few years ago; while the price of gas had remained the same. 
Then the introduction of the eight-hour shift for the men—a thing for 
which he was very thankful—had cost the Corporation a serious sum 
of money, as would be shown at the December meeting of the Council, 
when the return moved for by Mr. Bloor would be p-esented. Na 
doubt, some matters were more favourable for the Gas Department 
than they were twelve months ago; and he hoped and trusted that 
the Chairman of the Committee —whoever he might be after the oth 
of November—would be able in December next to announce a~ 
reduction in the price of gas, though he was not in a position to say 
what that reduction would be. There would be also a decrease in the 
price of coke. This would come in force on Nov. 1; and no doubt it 
would be very welcome to the manufacturers of Birmingham. In con- 
nection with Alderman Pollack’s statement, it may be mentioned that 
Mr. Kimberley has given notice that he will move, at the annual meet- 
ing of the City Council on the 9th—* That, as it seems probable that 
contracts for coal can now be placed at old prices, the Gas Committee 
be instructed to consider and report to this Council on the advisability 
of reducing the price of gas." 
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CORRESPONDENCE. 


[We are not responsible for the opinions expressed by correspondents. ] 


Simple yv. Complicated Formule. 

Sir,—In my “Notes on Herr Niemann’s Paper on the Strains in 
Gasholder Guide-Framing,” which appeared in the JourNaL last 
Tuesday, I drew attention to the undesirability of advancing compli- 
cated formulz when the matter could be more simply expressed 
without destroying its value. The following remark, bearing on this 
point, by Dr. Pole, F.R.S., the Honorary Secretary of the Institution 
of Civil Engineers,* may be coupled with that of Sir Benjamin Baker, 
which I quoted last week :— 

There is a point of importance which is not always kept in view by the 
framers of formule—that is, that it is far better to make the rule simple 
(provided, of course, that its true principles are approximately maintained) 
than, by a complicated formula, to strive after an exactitude which we 
cannot, after all, hope to attain. The simple rule will often attract the 
practical man to its use, when the complicated one will frighten him away 
from it altogether. 

F. S. Cripps. 


27, Great George Street, S.W., Oct. 31, 1894. 


<> 
> 


Theory and Practice. 

Sir,—Your editorial in last Tuesday’s issue does not appear to 
possess the perspicacity which you usually exhibit, nor yet the per- 
spicuity of which your articles usually are such good examples. 

But there is one statement, that is clear enough, which ought not 
to go unchallenged. You say “ practice precedes theory in the world 
of industry." Surely you have not fully considered this statement. 
Practice in every case must be the result and complement of theory. 
The man who is practical only carries out—puts into practice— 
theories of his own or of some one else. 

True there are axiomatic facts all round us, from which the finite 
mind of man constructs his theories; and in so far as these facts are 
practical—as they are the most practical things we are cognizant of— 
so far you may say that practice precedes theory. But the theories are 
there prior to these facts ; and they are being searched for and investi- 
gated by many (increasingly many) minds at the presentday. Ifathing 
exists, there must be a reason for its existence; and underneath that 
reason very often will be found the theory which preceded the fact. 
There are two classes of seekers—one the members of which are (to 
put it short) trying to discover the theory of the universe; the other, 
to build up, from ascertained facts, further theories which shall result 
in further practical facts. Which is the more useful class, may be 
an open question ; both are wanted, and both are doing good work. 
It is possible to conceive of another class, though not easy to do so— 
those who if they exist would no doubt exult in calling themselves 
purely practical. They would boast that there is no theory about 
them—oh dear,no! They haven’t time for it. But then all the facts 
they make use of are the result of theories evolved by other minds. 

Theory must go before practice. The man who first laid one 
piece of wood across another, and wanted to fasten them together, 
must have had a theory that if he made a hole through both and 
drove in a tight-fitting peg, he would accomplish what he desired. 
James Watt, when he sat looking at the kettle, must have been con- 
structing a theory which resulted in the practical steam-engine. 

The technical education of to-day is surely meant to teach how to 
bring the practical out of the theoretical; and the more perfectly this is 
done, so much the more quickly will be built up the magnificent 
ena the result of the perfection of theory in practice, which is 

nown as science. 

15, Victoria Street, S.W., Nov. 3, 1894. C. J. Brown 





ss 
—— 


The Meter System v. Inspection for Detecting Waste of Water. 

$1r,—I am surprised that the advocates of the waste-water meter 
system have not replied to my simple inquiry in the Journat for 
Sept. 4, p. 478. 

Might I ask ‘‘London”’ or some of your numerous correspondents 
what they consider a minimum waste-line on the waste-meter diagram ? 
I am told that, with a district of 5000 persons, a waste-line indicating 
5 gallons per head per day is a good result. I shall be glad to know 
if this is considered by the advocates of the meter to be the lowest 
working line. 

Oct. 29, 1894. 





Waste DETECTOR. 


~<> 
— 





The Finances of the Teignmouth Local Board Gas Department. 
—Last Tuesday, the Chairman of the Gas Committee of the Teign- 
mouth Local Board (Mr. G. P. H. Rowell) laid before that body a 
report as to the present financial position of the gas-works. He said 
the total financial liabilities amounted to £1452, and the creditors to 
£1069—leaving a deficit of £382. Five years ago £550 was paid for 
the public lighting of 180 lamps; and then the charge was reduced to 
£500 for 215 lamps. This loss should be restored. Dartmouth paid 
£3 5s. per lamp; Tavistock, £3 10s.; and Totnes, {£2 10s.; while in 
their own case it was {2 6s. 6d. The higher cost of coal involved an 
extra expenditure by the Board of £150 during the past year; but 
Mr. Rowell considered the chief cause of their financial depression 
to be the loss sustained by the reduction in the price of gas during the 
past three years from 4s. 2d. to 3s. 9d. per 1000 cubic feet. This 
amounted to £300, or a total to date of £900. The gas consumed by 
the Post Office and market lamps, and at the Town Hall (380,000 
cubic feet), and other public places, was never paid for. He proposed 
as a remedy that the charge for public lamps should be increased by 
1os.—to £2 16s. 6d.; raising the annual income from that source to 
£607 tos., and that consumers be charged 3s. 114d. per 1000 feet, 
instead of 3s. od. as at present. It was agreed, after a short dis- 
cussion, to adjourn the matter for a month. 





* See “ Motion of Fluids in Pipes’’ (King’s “‘ Treatise on Coal Gas.”) 





LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
(Before Justice ROMER.) 
Thursday, Novy. 1. 
Incandescent Gas-Light Comenny, et yv. Deimel Light Company, 


This was an action for alleged infringement of the patents in regard 
to the Welsbach incandescent gas-burner, of which the plaintiffs are 
the assignees. 

Sir R. E. WessTEr, Q.C., M.P., Mr. F. Mouton, Q.C., M.P., and 
Mr. T. TERRELL appeared for the plaintiffs; Mr. C. E. E. JENKins 
represented the defendants. : 

Sir R. E. Wesster, in opening the case, said the action was for 
infringement of the patents which controlled the Welsbach incandes- 
cent gas-burner, which was now very largely in use for lighting pur- 
poses. It wasa remarkable and beautiful invention, and one which, 
up to the present time, had not been challenged. There was no ques- 
tion of damages—the action being really for an injunction; and the 
only two points to be inquired into would be the validity of the 
patents, if that were seriously questioned, and the infringement. In 
other words, he should have to bring sufficient evidence to satisfy his 
Lordship that what the defendants did, or threatened to do, was an 
infringement of the plaintiff's patent. There were really two defen- 
dants—the Deimel Light Company, Limited, and Mr. Hirschfeld. 
The latter had been served by special order out of the jurisdiction ; 
but he (the learned Counsel) believed he had not appeared, and 
did not then ap He mentioned this because the connection 
of Mr. Hirschfeld with the matter might have some bearing on 
the case on the question of infringement. In, the year 1893, 
Mr. Hirschfeld purported to take out letters patent which, in 
so far as they were of any value at all, were a direct infringe- 
ment of the Welsbach patents. The Deimel Light Company did not 
defend the”patent, although they had rights under it in England ; and 
accordingly it was revoked (see ante, p. 197). By two agreements— 
one made in October, 1893, and a subsequent one in January, 1894— 
the Deimel Light Company entered into contracts with Mr. Hirschfeld 
for the exclusive right to sell his lamp, which was then called the 
Drummond light, and also the exclusive right to some secret processes 
then supposed to be carried out by him, whereby he was able to pro- 
duce an incandescent burner which would not infringe the Welsbach 
patent. With the question of infringement, he should have to deal at 
some length, as there might be, in some sense, a little difficulty about 
it. But he should ask the Court to say there was no doubt, on the 
evidence, that an infringement had been committed. It had been 
known for a long time that certain metals, of which platinum, calcium, 
magnesium, and zirconium were examples, could be rendered incan- 
descent in an ordinary gas-flame, and would emit a beautiful light. 
Perhaps the best known instance was the oxy-hydrogen lime light. 
In that case, what might be described as a piece of pure 
lime was put into a flame consisting of oxygen and hydro- 
gen gas, and raised to a high degree of incandescence; thereby 
producing a very brilliant light. In the same way, pieces of 
platinum wire had also been brought up to incandescence in the oxy- 
hydrogen flame, for the purpose of giving light. Magnesium and 
zirconium were likewise known to be capable of treatment in a similar 
manner; thereby greatly increasing the illuminating power of the 
light. It was not necessary to very clearly define what incandescence 
was; but it might not be improper to describe it as raising a sub- 
stance toa state of illumination without actual combustion. Appa- 
rently what took place in these burners was that certain of the metals 
or substances employed were raised to incandescence, but were not 
consumed—at any rate, not rapidly. They might be used up very 
gradually ; and so ultimately the appliance would come to an end. 
The invention of Dr. Carl Auer von Welsbach—the subject of the 
present’action—was of this character. He discovered that, if one took 
a cotton or linen ‘‘ mantle,’’ or “ hood,” woven or knitted like a small 
stocking, and dipped it in the oxides of certain of these metals, then 
dried it, and afterwards set fire to the whole thing, the vegetable part 
was burned out; and the oxide was left in the form of a tube, or 
rather a large number of very minute tubes, each of them forming the 
thread of the original webbing. The burner consisted of one of these 
mantles, which had been saturated with an oxide of the metal 
and the vegetable fibre subsequently burned out, leaving only the 
oxide. These burners would last from 800 to 1000 hours. They were 
in one sense fragile; but there were means of dealing with them so 
as to render them capable of transport without accident. With these 
burners there was an immense saving in the quantity of gas consumed ; 
while the luminosity was enormously increased. The Incandescent 
Gas-Light Company, who manufactured these burners, practically 
speaking, in the way described in the specification, had been very 
successful; and this had no doubt led to the attempt to imitate the 
appliance. The real merit of the invention was the preparation or 
mode of manufacture of the hood or mantle from solutions of metallic 
oxides. He would now call attention to the three specifications on 
which the action was brought. It might possibly turn out that the 
defendants had infringed more than the plaintiffs were able to prove; 
but they certainly infringed two patents. The first patent was taken 
out in 1885, the date of the complete specification being March 15, 
1886; the provisional specification, which was practically identical 
with it, being dated on Dec. 12,1885. [The learned Counsel then read 
the specification of 1886, which described the use of zirconium, lantha- 
num, and yttrium.] He would not pause to argue any question that 
might arise as to the construction of the claim. It was obvious that, 
on a narrow construction, it might be contended that the hood or 
mantle must be impregnated with one of the three substances named ; 
and he would not deny that it might, in one view of the case, be 
material to consider whether there could be any infringement other 
than by the use of one of the three substances. He should, however, 
contend that the solution of an oxide of other metals of the same 
character, or with similar general properties, would be an infringement. 
However, he did not think it would be necessary to consider this 
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question. The complete specification was filed, as he had stated, on 
March 15, 1886; but two days before that—viz., on the 13th—there 
was filed the provisional specification of the second patent (which might 
be regarded as the continuation of the previous specification), in 
which the inventor said that, proceeding with his researches, he had 
found that certain substances other than those specified in the first 
patent might be advantageously employed in producing illuminant 
appliances. He then went on to mention other substances, including 
thorinum, neodymium, erbium, and several others, the use of some of 
which enabled a flexible hood to be constructed. In allcombinations 
thorinum appeared ; andhe should submit that, beyond all question, 
this substance had been used by the defendants, and that without it 
the best results could not be obtained. Dr. Auer von Welsbach also 
stated in this specification that allthe substances named need not be 
in solution, as some might be used in a very finely divided condition 
suspended in the other solution. He further described methods 
of strengthening the hood in certain places. The next patent was 
No. 11,195 of 1887; but he need not read that, as there was no evidence 
at present that it had been infringed, though it might become material 
afterwards. In the year 1893, Mr. Hirschfeld took outletters patent, in 
which he seemed to have enumerated every possible material that might 
be employed ; but, as he had stated, it had been revoked without the 
Deimel Company seeking to support the patent, although they were 
served with notice. On Oct. 4, 1893, that Company entered into an 
agreement with Mr. Hirschfeld, under which they had the exclusive 
right to sell in the United Kingdom the burners called the Drum- 
mond light; and the liquid mentioned in the specification. On the 
5th of December last, a letter was received by the plaintiffs from the 
Deimel Light Company, inviting them to come to their offices, 
which they had placed at the disposal of Mr. Hirschfeld, between the 
hours of four and nine on Tuesday, the 12th, for the purpose of demon- 
strating his new invention in incandescent gas lighting. The letter 
also stated that the inventor claimed that with his mantle he obtained 
an intensely brilliant light, of a warm and comfortable colour; that 
the mantle was non-fragile, and could be handled by anyone with 
ordinary care; and that, after allowing ample margin for profit, it 
could be supplied to the public at less than half the cost of the present 
system. In pursuance of this invitation, Mr. Moeller, the Managing 
Director, and Mr. de Fonblanque, the Secretary of the Company, went 
to Palace Chambers, Westminster, and saw a mantle alight, and also 
a bottle of the liquid in which the fabric was supposed to have been 
dipped. The moment they saw it, Mr. Moeller came to the conclusion 
that the mantle had been constructed in exactly the same way as that 
described in Dr. Welsbach’s patent; and that, whatever else might 
have been used, thorinum was a principal ingredient. He did 
not know whether or not anyone who had to do with the manufacture 
of these things would be called on the other side; but he very much 
doubted it. However, on the evidence of experienced persons who had 
been working at this thing for seven or eight years, he should ask his 
Lordship to come to the conclusion that the lamps which were exhibited 
burning on that occasion were lamps in which oxide of thorinum had 
been used. On the next day, the 13th of December, the Solicitors for 
the plaintiff Company wrote to the defendants, saying they were 
instructed that an exhibition of gas light, which was an infringement 
of the plaintiffs’ patent, had been held by Mr. Hirschfeld on their 
premises, and that they were writing to him on the subject, requiring 
the delivery of all the infringing apparatus, and an undertaking to 
desist from further infringement. From that day to the present time, 
they had never been able to get any specimen of the burners which 
were in fact used on that occasion, or of the solution by which they 
had been produced; but there was every reason to believe not only 
that the burners had been made away with, but that others had been 
supplied in the course of the present proceedings, with the view of 

suggesting that what was then being done was not an infringement of 

the plaintiffs’ patent. Mr. Moeller, however, would state that, for all 

purposes of illumination, the burner he saw was, practically speaking, 

identical with the Welsbach burner, and that nothing but oxide 

of thorinum could have produced the light. Further than this, it 
was stated by a gentleman who was then present that a burner, or 
burners, of that character had worked for rooo hours; and he (the. 

learned Counsel) was instructed that nothing but thorinum would 
enable burners to last anything likethat time. The letter of the 13th of 

December having been sent to the Deimel Light Company, a similar 

one was written to Mr. Hirschfeld, calling upon him to deliver all the 

mantles he had made, and to enter into an undertaking not to further 

infringe, and stating that, unless these requirements were complied 

with, the usual steps would be taken to apply for an injunction. On 

the 14th of nas ay a letter was received from Messrs. Steadman, 

Van Praagh, Sims, and Co., the Solicitors for the Deimel Light 

Company, saying the letter to Mr. Hirschfeld had been delivered after 

that gentleman had left London, and therefore he had not seen it. 

They added that the Company proposed to work his invention in this 

country; and they denied that any infringement had been made. 

They also drew attention to an advertisement by the plaintiffs in the 

Daily News, and said that, unless it was immediately withdrawn, pro- 

ceedings would be commenced with respect to it. On the 15th of 

December, Mr. Faithful and Mr. Owen, the plaintiffs’ Solicitors, wrote 

to the defendants’ Solicitors, saying they were instructed to proceed 

on behalf of the plaintiffs. The usual correspondence ensued; and 

the writ was issued on the 18th of December. In the course of the 

Case, proceedings were taken in order to endeavour to obtain some 

of the mantles as exhibited at Palace Chambers, Westminster; but 

without success. On Jan. 24, 1894, however, a letter was received 

from Messrs. Steadman and Co. which had an important bearing 

= the bona fides of Mr. Hirschfeld, because it was quite possible that 

Deimel Light Company might have been misled by him. They 

€rein stated that they were satisfied from experiments made in their 

| Se eg that the fluid used in the Company's lamp contained no 

pe en or aluminum, or rare earths, or other substances, except 

Pr eee mentioned in the specification ; and that they were filing an 

- : avit, sworn by Mr. Hirschfeld, in Berlin, on the 17th of January. 

; e first experiment made was fully satisfactory ; but, owing to the 

tho = the chemicals being supplied by Mr. Hirschfeld, they had 

ught it better to have it repeated with chemicals purchased by the 





Deimel Light Company. The second experiment was not so good as 
the first, owing probably to difference in the commercial substances as 
sold in Berlin and in London. But incandescence was obtained ; and 
they were quite satisfied that the material contained neither alumina 
nor aluminum. No doubt the Solicitors wrote what they believed to 
be true ; but the question would be whether any chemists would come 
and support the statements made in the letter. The affidavit of Mr 
Hirschfeld there referred to stated that the composition he used con- 
tained no lanthanum, zirconium, yttrium, magnesium, cerium, cerite 
earth, yttrite earth, thorinum or thorinum oxide, and so on—mention- 
ing a great many other things—unless any of these substances were 
accidentally present in such minute quantities as not in any way to 
affect the manufacture of the fluid or its properties; and the pres- 
ence of them, if found at all, would merely be as impurities. In 
consequence of this atfidavit,a number of applications were made 
to have an independent expert to examine the fluid; but the defen- 
dants set up that there were secret processes involved. He believed 
it was stated that these processes were described in a letter which had 
been deposited in the Bank of England, and was not to be opened 
until after Mr. Hirschfeld’s death. He did not know whether Mr. 
Hirschfeld would come forward to support the statement that in the 
mantles used by the defendants there was no alumina or aluminum; 
but, after a great deal of trouble, the defendants were ordered to 
supply, and did supply, a certain number of mantles, two of which 
still remained intact, while the others had been examined and some 
burned. It was found, on analysis of these mantles, that a large per- 
centage—something like 90 per cent.—was alumina; and there could 
be no doubt, if these facts were true, that a gross deception had been 
practised (it might be on the Deimel Light Company) by Mr. Hirsch- 
feld, or the people who supplied them with the mant les, in order 
that the plaintiffs might examine them. As he had already said, per- 
sons of very many years’ experience would give evidence that, in their 
judgment, nothing but thorinum oxide, mixed possibly with alumina, 
would produce a mantle which gave the brilliancy of the one shown at 
Palace Chambers, and which would have lasted, as was stated, for 
tooo hours. The life of the hoods which were sent, under the order 
of the Court, to the plaintiffs, as representing the hoods used at the 
alleged infringement, was certainly not more than 100 hours. He 
would hand up one which had been burned, and also two which had 
been dealt with. But the evidence would be, with regard to the rest 
of the twelve, that their life was certainly not more than roo hours. In 
other words, it was not a commercial article from any point of view. 
The light was absolutely indifferent and inferior; it —_ a dull, 
yellow light, as distinguished from the brilliant light seen at the exhi- 
bition at Palace Chambers. He should submit upon this that there 
was the strongest primd facie case of infringement on the 12th of 
December ; and if no one was called who could give a satisfactory 
account of how the mantles were made, he should ask his Lordship to 
act on the evidence that would be laid before him. 

Justice Romer remarked that there seemed to be two points about 
the question of infringement—one concerning what was done at the 
exhibition at Westminster; and the other relating to what the defen- 
dants threatened and claimed to do now. 

Sir R. E. WessTER: The defendants threaten and claim to make 
the same mantle as was then shown. They say that these were 
mantles made under Hirschfeld’s patent ; and that they intend to 
make mantles under his invention. 

Justice Romer said he rather gathered that the defendants would 
say that they were told and believed those mantles did not contain 
any of the plaintiffs’ substances, and that they did not threaten or 
intend to make mantles of such substances. 

Sir R. E. WessTER said they did not say that anywhere. On the 
contrary, they said these mantles were made by the secret process 
which they declined to disclose, and that those which they furnished, - 
which were similar, except in so far as they did not involve the secret 
process, were not made with either alumina or aluminum ; and this he 
should prove was not accurate. All he was asking for was an injunc- 
tion to restrain defendants from making lamps such as were shown 
on Dec. 12, 1893. They might go on making as many of the lamps 
that were produced under the order of the Court as they liked; but 
these were not the mantles they were advertising, making, and issuing 
as being a new invention in incandescent lamps. In Messrs. St ead- 
man’s letter of the Dec. 14, they said the Deimel Light Company 
proposed to work Mr. Hirschfeld’s invention in this country. 

Justice Romer said he must look at Mr. Hirschfeld’s patent again, 
as he did not quite follow it when it was read before. 

Sir R. E. WEBSTER said it was not necessary for his purpose to say 
anything about Mr. Hirschfeld’s patent as a patent. 

Justice Romer : Except that that was what the defendants said they 
were going to work. As far ashe could see, Mr. Hirschfeld claimed an 
enormous number of things. 

Sir R. E. WessTER said that was quite immaterial to his present con- 
tention, even assuming there was anything in Hirschfeld’s specification 
which included plaintiffs’ lamp. The question was what they did. 

Justice RomER said he wanted to be quite clear what he was trying 
He could understand the defendants saying, ‘‘ We were told that the 
lamp exhibited did not contain all the plaintiffs’ substances ; we be- 
lieved that, and we threaten to make that lamp. But we have never 
threatened to make any other lamp; and if we were deceived as to 
the lamps exhibited, we do not mean to make any such lamps.”’ 

Sir R. E. WessTER said the defendants had never made any state- 
ment of that kind. Would they give an undertaking to that effect 
now? The learned Counsel then directed his Lordship’s attention to 
the answers to interrogatories, in which, amongst other things, the 
defendants stated they were wholly ignorant of the composition of the 
fluid used in the manufacture of mantles. It was obvious they could 
not shield themselves by saying they did not know what the fluid 
was, if he gave strong prima facie evidence to show that there was a 
direct infringement ; and in face of what happened about the Hirsch- 
feld patent, he should ask his Lordship to look with great suspicion on 
the case. He submitted that defendants were bound to submit to an 
injunction that they would not do the same thing again, or sell any 
mantles made in the same way as those exhibited on Dec. 12. What 
he suggested was, that Mr. Hirschfeld brought over to England 
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mantles which were infringements of the plaintiffs’ patent ; that they 
were exhibited ; that those had all disappeared ; and that since the 
action Mr. Hirschfeld had supplied the Deimel Company with some 
liquid which was not an infringement, and with those things now 
before the Court, which would only last 80 or go hours, and which 
gave a light quite different to the plaintiffs’, and which contradicted 
the defendants’ letter and their affidavit. What wasstatedin January, 
was that what defendants had exhibited contained neither alumina nor 
aluminum. But eight months afterwards, they supplied the plaintiffs, 
under an order, with twelve mantles, that he would assume the Deimel 
Company believed to have been made in the same way, and to have 
been made with the fluid which Hirschfeld had supplied them with, 
but which was obviously not the same stuff as had been used to make 
those which were shown in September. It was not a question of 
minute candle power. This mantle was a thing which would not do 
commercially at all, on the ground of the light given or its length of 


life; whereas that exhibited by Hirschfeld, when he came over, was - 


for all practical purposes, from the point of view of brilliancy and 
appearance, identical with that made by the Welsbach Company. 

Justice Romer here asked Mr. Jenkins if the defendants really con- 
tested the validity of the plaintiffs’ patent. 

Mr. JENKINs stated that he could hardly say at the present moment. 
The case now opened took him quite by surprise; he came to meet an 
entirely different case. 

Sir R. E. WessTER said he was glad that he had opened the case 
somewhat fully; and if any further information was required, he was 
sure it would be given to the defendants. He would say, in conclusion, 
that on the evidence this was a distinct and deliberate attempt to palm 
off on the Deimel Company (and they perhaps innocently were led to 
take part in it) a direct infringement of the Welsbach patent. 

Mr. F. F. L. Moeller, examined by Mr. Moutton, said: I am the 
Managing Director of the plaintiff Company, which carries on business 
at 14, Palmer Street, Westminster, and have had practical charge of the 
manufacture of these mantles for some years. There has been a large 
and increasing sale of them. Prior to my becoming Managing 
Director, I had no experience with regard to the manufacture of these 
mantles; but since then, many experiments have been carried on 
under my direction. The cotton is ordinary cotton, knitted by a 
machine into a cylindrical form. It is then washed in a solution of 
hydrochloric acid and ammonia, to free it from impurities; and it is 
then steeped in the liquid. The mantles then pass through a machine, 
where a certain amount of liquid is pressed out, leaving simply sufficient 
to soak all the pores. After that they are dried, to get rid of a certain 
amount of water. There is only 14 per cent. of mineral matter in the 
solution. The mantle is then sewn, so that it can be hung up; and 
it is stretched on a wooden cone suspended from over an iron wire, 
and a gas-flame put on the top of the mantle, so that the cotton is 
burnt out. A considerable amount of heat is required to ignite 
the material; and it burns out slowly. After that, a gas-flame 
is applied at the bottom, to give it the requisite shape. I know the 
patent of 1885. The process therein described is substantially that 
carried out by us now. The directions contained in it would 
enable a practical man to carry it out. The main ingredient used for 
the purpose of giving incandescent light is thorium, which is some- 
times called thorinum. Its presence makes a marked difference in the 
illumination and durability. On seeing a mantle burning, I could 
tell whether thorium was used in its manufacture. Thorium is first 
mentioned in the patent of 1886. The directions there given are suffi- 
cient to enable a practical man to use thorium for the purpose. On 
Dec. 12, 1893, I went to Palace Chambers, to see the exhibition of 
the incandescent light. It was in a basement room 14 to 15 feet 
square. There were four or five gentlemen present, and four of us 
went—myself, the Secretary of the Company, Sir E. Inglefield, the 
Chairman, and Major Jones, a Director. On going in, we expressed 
a wish to see the light according to the invitation. A gentleman 
stepped forward and showed us -the burners in actual use. The 
mantles appeared the same as our own. The light was very brilliant ; 
but it had a much warmer tint than ours. The candle power was 
about the same as our own. Our light is white, with a very slight 
yellow tinge. The light we saw there had a rosy tint. There was a 
specimen of one of our mantles burning there at the same time, so that 
the two could be compared; but as far as I recollect, there was a 
shade over our mantle. The reddish tint in the defendants’ mantle 
might be produced by various metals or oxides—for instance, the pre- 
sence of yttrium or cerium neodymium, or even a trace of iron, 
might produce a reddish light. The general brilliancy of the light 
could only be produced by thorium. It was giving between 55 and 60 
candles. They claimed a durability of 1000 hours without loss of 
light. Nothing would stand that time, except thorium, in my opinion. 
In September of this year, we received some mantles from the 
defendants. The substance in those mantles consisted of 90 per cent. 
of alumina, with some manganese, chromium, and traces of iron. 

Mr. JENKINS said he believed it was common ground that these 
— were composed mainly of sulphate of alumina and chromic 
oxide. 

Witness, continuing, said that these mantles would not produce such 
a light as he saw burning at Palace Chambers. They gave a light of 
about 30 to 35 candles; and they would not last 1000 hours. He had 
seen one which burnt for about 60 to 70 hours; and the loss of light 
was decidedly more than one-third. He should not give it at present 
more than 25 candles. If it were burnt for another 40 or 50 hours, it 
would be practically useless. 

Justice RomMER: Would those exhibits be commercially useful ? 

Witness: That is a very difficult question to answer. The public 
would soon find out that they were worthless, and would not buy them ; 
but they would be sufficient to injure the price of ours. 

Cross-examined by Mr. JENKINS: When I attended the meeting at 
Westminster, I made up my mind that there was thorium in the 
mantles. There might be some zirconium, lanthan, or yttrium mixed 
with it ; but I was quite clear the essential thing was thorium. I had 
not a spectroscope. We had no means of testingthe mantles, either 
by analysis or spectroscopy. I know the first patent says nothing 
about thorium. As originally issued, the writ only claimed infringe- 
ment of the 1885 patent. That was issued on my instructions. I knew 





that that patent said nothing about thorium. I swore affidavits in 
support fe the motion for an injunction. When I stated in my 
affidavit that the defendants had ‘infringed the said patent,’’ I was 
referring to the mode of manufacture. I have not pledged myself in 
the affidavit to the effect that the infringing mantle contains tho- 
rium; but I state positively that I was satisfied in my own 
mind at the time that thorium was present. When I went to the 
exhibition, I had already tried experiments with alumina as an incan- 
descent mantle. I had satisfied myself I could not get an incandes- 
cent medium of that candle power with alumina and chromic oxide. 
I believed one could not get incandescence from a fabric prepared with 
alumina that would stand the practical test of durability. I knew one 
could get a fairly good light by a fabric treated with alumina. Thorium 
gives brilliancy and durability. The latter is of great importance. 
There is nothing else which will give as brilliant alight as thorium. 
We have tried experiments with all the rare earths. In 1892 we found 
that with alumina, manganese, and chromium, the tint was very 
reddish, and there was little durability ; so we did not make further 
use of it. The reddish tint was probably due to chromic oxide and 
manganese, not to alumina. Thorium gives apure white light. We 
have worked up in the factory about 120 kilos. ; but at present we are 
buying the fluid abroad, where they are making every day about 
200 gallons of thoric oxide. This is now used as a regular thing, and 
has been: since I have been with the Company. For the last two 
years, the amount of thoric oxide has been increased. It was in 
regular use in 1890, when I went there; but we continued making 
experiments, and are doing so now with thorium and other materials. 
In December, 1893, the Welsbach lamps were invariably made with 
thorium mantles. The same composition had been in use for about 
six months. The fabric is dipped in a solution of nitrate of thorium 
and cerium. It gives a bright light, with a very slight yellow tinge. 
Mr. Hirschfeld made the statement about the durability being 
tooo hours, in answer to an inquiry by me. I spoke to him 
in English. I cannot swear it was Hirschfeld who said it was 1000 
hours; but one gentleman who showed us round said they lasted 1000 
hours without loss of light. There were two besides Mr. Hirschfeld. 
Whoever said it, it was in answer to my inquiries. I did not attach 
very much importance to it; but I believed it. I thought the mantles 
must have had thorium to give that brilliancy, even without the 1000 
hours. The same light could not be obtained by zirconium. I cannot 
say what is the difference in the light given by thorium and zirconium. 
You have to use either in combination, and you can vary the combina- 
tions almost ad libitum ; but you can never get as large a proportion with 
zirconium as with thorium. Any combination, to give a good light, 
must have thorium in it. I cannot say what light each substance 
would give separately. Thorium by itself would not give very much 
light, neither would zirconium. It is only combined wi:h another 
metal that these rare earths give out their light to the greatest 
efficiency. I cannot say what there was in the mantle I saw at West- 
minster except thorium ; I can only state the minerals which would 
give the rosy tint. They may be varied. If you have thorium and a 
small percentage of cerium and iron as an impurity, you might get 
that tint. Zirconium is a very difficult metal to deal with. We have 
found it unworkable. We used it about three years, and were very 

glad to get rid of it. The extraction is very difficult ; and it gives far 
less light. Our regular mantles have an illuminating power of 60 
candles. The one I saw at Westminster was from 55 to 60 candles. 

We have burnt some of those supplied under the order. When they 

were first lit, they were about 30 to 35 candles—certainly not more. 

When we left the exhibition, we came to the conclusion at once that 

the composition of the mantle was the same as ours. I am nota 

chemist ; but I have a written report from our Chemist as to the 

illuminating power of these candles. No fluid is being made by our 
Company at the present moment in this country. 

Justice Romer said he did not see the use of this line of cross- 
examination. What did it matter to the defendants where the plain- 
tiffs got their fluid from ? 

Mr. JENKINS said he only wanted to know what the fluid was. 

Witness said it was 98 per cent. thorium and 2 per cent. cerium. 
There was nothing secret in their process. Nothing was said as to 
the composition of the fluid in the bottle shown at Westminster. He 
asked no questions. He did not say to anyone that he believed there 
was thorium in the mixture. He made no statementsat all, but simply 
asked questions. He was quite certain he did not say to anyone there 
that he believed the mantles were made with zirconium. 

Mr. L.R. de Fonblanque, examined by Sir R. E. WessTER, said: I 
am Secretary to the plaintiff Company ; and on Dec. 12, 1893, I went 
with the last witness to Palace Chambers. Admiral Inglefield, the 
then Chairman, was with us,and Major Jones, one of the Directors. 
I have been with the Company since March, 1887. I was well 
acquainted with the appearance of the light. I am not a chemist. 
Mr. Hirschfeld’s lamp was practically identical in appearance with 
our own. It was of about 55-candle power. Some conversation took 
place about toughening, for the purpose of travel. I asked one of the 
gentlemen exhibiting the light in what particular it differed from the 
Welsbach mantle; and he replied that it was much stronger, and lasted 
longer. He said: ‘It is so strong that you can throw it up to the 
ceiling and let it drop to the ground, and it will not break.’ Someone 
present did this; but I took the mantle in my hand, and found it was 
what we call ‘‘ toughened "’—that is to say, steeped in some collodion- 
like mixture for the purpose of travel. That is a device we adopt our- 
selves. I walked to the end of the room; and on the window-sill I 
saw a mantle which had been used, and which had been removed from 
a burner. I took it up, and, not having been toughened, it crumbled. 
I remarked: ‘‘I am very sorry ; I thought they were so strong.” The 
gentleman who exhibited it replied : ‘Oh, there was something wrong 
with that mantle,” or a remark to that effect. It was stated to me 
that the lamp would burn for 1000 hours without loss of light. I have 
never seen or known of any lamp that will last such a time, or give 
such an illuminating power as I saw there, except those made by the 
Welsbach process. I was shown a length of the fibre of which the 
mantles were made; and it was exactly similar to what we use. I 
could not detect any difference between the mantles burning and our 
own, except that the Hirschfeld gave a rosier coloured light. 1 have 
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seen the mantles which were sent under the order of the Court. They 
furnish a very inferior light—I should have said about 30-candle power 
at the outside, and very reddish. I have seen one which was burned 
for about 60 hours; and I should say it had lived two-thirds of its life, 
oreven more. I should think about 100 or 120 hours would be the 
outside limit. 

Cross-examined : It was not Mr. Hirschfeld who told me the lamp 
would burn 1000 hours ; it was a gentleman who spoke English. The 
remark was made in answer to my inquiry. I did not ask if he had 
tested the mantles, or how they were made. I asked him in what 
manner they differed from the Welsbach mantles ; and I have already 
given his answer —that they were very much stronger. I did not hear 
any statement as to how they were made chemically. Nothing was 
said about zirconium or thorium that I recollect. A bottle was shown 
and it was stated that it contained the fluid from which the mantles 
were produced. I cannot remember who made that statement. The 
mantle I took up which crumbled was about the same as our own. 
Under similar circumstances, ours would have crumbled in the same 
way. These mantles do not deteriorate if they are not lit soon after 
they are made. We have kept some for two months. I have not 
made photometric experiments. 

Re-examined : Since I have been with the Company, I should think 
they have made more than a million mantles. They are regularly 
supplied ; and the demand is increasing enormously. 

By Mr. JENKINS: I went to the Company in 1887. Tomy knowledge 
they have sold mantles—I am not prepared to say how many—made 
under the 1885 patent. They are made with zirconium, lanthanium, 
and yttrium. At one time we were unable to get the thorium; and 
we made mantles omitting it, and I believe according to the 1885 

tent. That was in the winter of 1887. They were not such good 
ights then ; and they resulted in great loss to the Company. Having 
first of all supplied better mantles with thorium, the public soon found 
out the difference. 

Mr. JENKINS: Was not the loss to the Company something like a 
quarter of a million ? 

Justice ROMER: What have you to do with that ? 

Mr. JENKINS: This is this usefvl patent. He says the public found 
out it was a bad article. (To witness:) How much capital have the 
Company lost ? 

Justice RomMER: What has that to do with it? 

Re-examined: We have been making the lamps under the three 
patents; and the composition has been determined by the chemists. 

Sir R. E. WEBSTER called for the report sent out by the defendant 
Company with regard to the exhibition on the 12th of December. 

Mr. JENKINS said he had had no notice to produce it; but he would 
see if he could do so. 

Mr. C. J. Lambert, M.A., was the next witness. He said he was a 
Member of the Physical Society, and Professor of Mathematical 
Physics at the Royal Naval College. He had made a study of gas 
lights since 1883, and had followed all improvements. He considered 
the Welsbach lamp was an advance to the extent of roo per cent. over 
the regenerative burner, which was the greatest advance previously. 

Cross-examined : He was only familiar with the use of the Welsbach 

lamp, not with the ingredients of which it was composed; and he could 
not speak in any way as to its composition. 
_ Reexamined: There had been previous attempts to produce an 
incandescent light by mantles. There was one of fine platinum 
gauze about six or seven years ago; and there was the Clamond 
mantle, made of a fine network of magnesia. 

Mr. W. Medhurst, the Secretary to the Folkestone Gas Company, 
stated that during the last few years, owing to the threatened compe- 
tition by the electric light, his Company had been introducing the 
Welsbach incandescent lights, with very satisfactory results. He con- 
sidered it the most brilliant light ever brought before the public; and 
it effected considerable economy in consumption. 

Justice Romer asked if defendants really challenged the utility of 
the patent, because it seemed a pity to waste time on the question. 

Mr. JENKINs said he understood now that it was not suggested that 
the mantles supplied under the order were an infringement of any of 
the three patents. If this were sc, he could not contest the question 
of utility; but he wanted to know whether he was there merely to 
argue the case of the exhibition and the consequent correspcndence, 
or to defend the mantles, or similar ones, delivered under the order, 
as being an infringement of any of plaintiffs’ patents. 

Sir R. E. WessTER said he could not be expected to answer that 
question, 

Mr. JenxrNs said in that case he could not give up anything. 

Mr. I’. Lilley, senior partner in the firm of Messrs. Lilley and Skinner, 
of Paddington, said he had been using the Welsbach incandescent 
light for the last two years; and it had given great satisfaction. 

b Mr. J. Elliott, a gas engineer of 16 years’ experience, carrying on 
Pa in the London Docks, said he had been experimenting with 
ry Welsbach lamps for the last three years, and had used about 300 
ofthem. It was a very satisfactory light, and an advance of at least 
5° per cent. on what had gone before. 
ann ohn Imray, examined by Sir R. E. WesstTer, said: I have 
a ully examined the three specifications on which the action is 
ev No mantle or hood of this kind had been known at all 
oe the platinum and the Clamond, which consisted of a network 
ietiene of magnesia; and no hood made of cotton fibre dipped in 
js ‘fi ad been known before the Welsbach. I carefully examined the 
> rs ee prior to the Welsbach patent, and could find nothing of 
Fes As far as I know, the impregnation of cotton fibre, and 
‘oles ards burning it out, leaving a shell, is absolutely new. The 
ico 1S a nitrate; but when the cotton is burnt out, this is decom- 
08 — there is only an oxide left. The first specification shows 
Sir er y the means of producing the article. In conjunction with 
snotedin erick Bramwell, I have made a number of mantles exactly 
though 8 to the specification. They gave very good incandescence, 
po a So good as the present ones. They are a distinct advance 
thorinm ing of the kind known before. In the second specification, 
metals 1S mentioned by itself, or together with a number of other 
not all’ he I have seen some of these methods carried out, but 
of them. The directions given in the patent specification 





are sufficient. I have looked through the alleged anticipations, and 
do not find anything in them which would lead anyone to make a 
Welsbach mantle or hood. I saw one of the mantles produced under 
the order. It was in the Manager’s room; and there was a Welsbach 
light in the room at the same time. To my eye, it was very inferior 
to the Welsbach, both in candle power and colour—I should think 
about half the efficiency. Apart from the illuminating power, it ap- 
peared to be made in the same way as the Welsbach mantle under the 
specification of 1885; but it seemed to be of different materials. 

Cross-examined: I saw mantles made according to the various 
patents. Certain solutions were produced to Sir F. Bramwell and my- 
self, and we had mantles made with them. They were sealed up, and 
handed to Dr. Tatlock for testing; andI refer you to his analyses for 
the constituent substances. I believe some contained zirconium and 
lanthanum in the proportions given in the specification. This gave a 
very fair bright light, but not so brilliant as the present mantles. We 
did not measure the candle power. The question before us was 
whether, following the 1885 specification, we could produce a mantle 
which gave good incandescence; and it did so. I have also seen 
mantles made under the 1886 patent, with the different chemicals 
mentioned in that specification. I did not go through all the varia- 
tions, but through some that had thorium in them—always, I think, 
with a mixture of oxide of some other metal. These are better lights 
than those made under the 1885 patent. The first one was a little 
pinker ; the second was about 20 to 30 per cent. better. I should not 
be able myself, seeing two mantles burning, to say if one had thorium 
in it and the other had not, as I have not had sufficient experience. 
But if one were accustomed every day to watch mantles of different 
kinds, I think one might easily acquire the skill to determine that. I 
would not pledge myself that any light, as bright as the one in ques- 
tion was stated to be, must contain thorium; only that it must have 
contained some of the earthy substances mentioned in these patents, 
or some of them. I have not examined into the question whether a 
good light could be obtained from alumina. Iarrive at the conclusion 
that such a bright light as described could not be obtained except by 
these rare earths, because I know of nothing else that would produce 
it. I have never tried a mantle of alumina and chromic oxide. I 
think that is includedin the patent. In 1885,aluminium was very rare. 
I do not say that a fabric dipped in a solution of alumina and chromic 
oxide is within the Welsbach patent. [A passage of his affidavit was 
read to the witness.] I refer to the mode of manufacture, by which 
I mean soaking a fabric of vegetable fibre in a solution of nitrate or 
acetate of an oxide of one of these rare metals, then squeezing it, 
drying it, exposing it to the fumes of ammonia, burning off the vege- 
table fibre, and leaving the oxide as a skeleton. 

Mr. JENKINS again expressed a desire to know what case was to be 
made against him. 

Justice Romer: If you satisfy me you have never produced or ex- 
hibited mantles made except with alumina and chromic oxide, I think 
this action will fail against you. 

Mr. JENKINS said there might possibly be a third view. The Court 
might not be satisfied that they were made with alumina and chromic 
oxide, but with some third substance altogether. 

Justice RoMER understood defendants’ case was that these exhibits 
were made with a solution simply of alumina and chromic oxide. 

Mr. JENKINS was instructed that this was the case he should prove. 

Justice Romer said he might assume that, if they were made of 
nothing but that, it was not an infringement for the purpose of the 
present action. 

Mr. JENKINS presumed, if a further case were set up, that he might 
apply to recall a witness for cross-examination. 

Justice Romer replied that, of course, he might make any such 
application as he was advised. 

Mr. JENKINS then proceeded to cross-examine Mr. Imray on the sug- 
gested anticipation—viz., a specification by Lake in 1882. 

Witness gave a very decided opinion that the meaning of the specifi- 
cation, so far as it was possible to attribute any meaning to it, was 
entirely different from that of the plaintiffs. 

His Lorpsuip also expressed some surprise that this specification 
could have been put forward as an anticipation. 


Friday, Novy. 2. 

On the resumption of the proceedings this morning, 

Sir F. J. Bramwell, F.R.S., was the first witness called. He said 
that, as far as he was aware, the existing state of knowledge with refer- 
ence to the use of incandescent burners for gas up to 1885 was this: 
He was acquainted with two modes—one the limelight, and the other 
the incandescence of a pure metal, platinum. This was put in opera- 
tion about fifty years ago. The inventor was a Frenchman, who made 
hydrogen by the decomposition of steam ; and the non-luminous hydro- 
gen gave light by raising to incandescence a kind of basketwork of fine 
platinum. Dr. Welsbach’s patent of 1885 was an important advance 
in the mode of manufacture. It consisted of taking a combustible 
fabric, impregnating it with a solution of the oxides of the rare earths, 
making it in the form ofa cone or mantle, and then subjecting it to the 
heat of the gas-flame, soas to destroy the vegetable fabric, which in 
the act of destruction was reduced to about half its size, bringing the 
particles of refractory earths into closer contact as they shrank, and 
leaving behind a skeleton composed of the rare earths, which were 
competent to give a very excellent light on incandescence. An extremely 
small amount of material was used, because of its fine division. 
It was practically all surface. The directions in the patent were 
sufficient to enable anyone to make a useful burner. He had attended 
at the plaintiffs’ works in Palmer Street, and there he saw the materials 
made according to the present mode. He then said he should like to 
see some made according to the 1885 specification. Accordingly, he 
went there again a fortnight afterwards, when materials were produ 
to him, samples of which he took; and he saw mantles made strictly 
in accordance with the specification in three different ways. He took 
these away, and gave them to Mr. Tatlock. They produced useful 
burners, giving a light far in excess of anything he had seen before the 
Welsbach light. The composition of those he tried was, he was told: 
The first, 50 per cent. of zirconium, 20 per cent. of lanthanum, and 
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20 per cent. or yttrium oxide; the second, 50 per cent. of zirconium and 
50 per cent. of lanthanum ; and the third, 50 per cent. of lanthanum, 
37% per cent. of zirconium, and 124 per cent. of magnesia. He did not 
try the alternative, where cerium might be used, chiefly from want of 
time. He had examined Lake's provisional specification, which con- 
tained about forty “ heads of invention ;"’ and he found in it no direc- 
tion to guide persons as to how to make the Welsbach mantle—in 
fact, nothing definite could be understood from the specification. 

Cross-examined : The rare earths he referred to were those men- 
tioned in the specifications, and their equivalents. He did not know 
the composition of the present Welsbich mantle until he heard 
Mr. Moeller's evidence the previous day. The thorium gave a very 
good light; but he did not see it tested photometrically. There was 
no difficulty in measuring the illuminating power of a light up to 60 
candles. the naked eye would distinguish between two lights which 
differed as 2: 3. He did not remember any particular difference 
between the experimental mantles he saw and the others. Those 
made according to the specification seemed yellowish. They were all 
more or less white; but some were whiter than others. With lights 
of different colours, there would be more difficulty in judging of the 
comparative intensity. 

Mr. R. Tatlock, F.R.S.E., said he was an analytical and consulting 
chemist, residing in Glasgow, and was the Public Analyst and Gas 
Examiner for the city. He remembered the Welsbach burner 
being brought into commercial use. The first time he saw the light, 
and had it tested, the results were quite a surprise to all who saw it. 
He had seen the alleged anticipations, and they did not alter his 
opinion about the novelty. He received from the last witness certain 
bottles, the contents of which he had analyzed; and he put in the 
analyses. He had also made experiments with regard to the 
illuminating power of the mantles. The eye could be safely trusted to 
distinguish between the power of a light of 50 to 60 candles and one of 
30 candles ; one could judge between 5 and ro per cent. The best 
results as regards light were obtained by the use of Geielnumn: He had 
not made tests for durability; but he understood that this was the 
most durable of all oxides. He had examined the Deimel mantles. 
They were made chiefly from alumina, with some oxide of chromium 
and oxide of manganese. The light given was inferior to the Welsbach 
light. The best of them did not furnish more than two-thirds the 
quantity of light, and the others less. 

Cross-examined : He received the Deimel mantles on the 28th of 
September, and tested them onthe same day. They were compared 
side by side with the Welsbach mantles. The latter gave a light of 
54 candles; the Deimel—the highest, 37 candles, and another 28°5 
candles. He used the Bunsen photometer in making the investigation. 
The Welsbach mantles all gave white flames. A rose-coloured light 
would rather tend to diminish the brilliancy to theeye. He had never 
tried experiments with alumina; but he had seen it mentioned in other 
specifications. He had analyzed the present Welsbach mantles. 
They contained 97? per cent. of thorium oxide, and 24 per cent. of 
cerium oxide. When the Welsbach light first came under his notice, 
it did not give so good a light as the modern one. He tested it in 
1887; and one series of tests gave close upon 30 candles. A better 
result was obtained by another observer. In October, 1888, he made 
further tests; and he then got 4o candles. Since then a large number 
of tests had been made. He could not exactly say when the light 
reached its present standard ; but he should think about a year ago. 
He considered not only that the light was better, but that it was coming 
into more general use. On making inquiries, he was informed that 
the composition of the mantles had been improved. He had not made 
any tests for durability ; but in 1887 he had some mantles burning for 
several months. They were not too fragile to be practically useful. 

Re-examined: The patent of 1887 contained directions for rendering 
the prepared incandescent mantles better able to withstand transport 
orrough usage. The process consisted in dipping them ina very weak 
solution of caoutchouc or collodion. 

Mr. MovuttTon said this was the plaintiffs’ case. 

Mr. JENKINS ‘said he did not propose to make any general speech 
before calling the witnesses. 

Justice Romer remarked that it would be convenient for him to 
know what the defence was. Did the learned Counsel intend to 
challenge the validity of the bree ad patent ? 

Mr. JENKINs said there had been no evidence that the use of alumina 
was analogous to the use of rare earths. 

ustice RoMER said there was the admission that, for the purpose of 
this particular action, the use of alumina and chromic oxide was not an 
infringement. 

Mr. JENKINS said that was the case he came to meet; and as he had 
not to meet that, it did not seem necessary to dispute the validity of 
the patent. The sole issue, then, was that of infringement by the 
Deimel Company. He had nothing to do with Mr. Hirschfeld. 

bg RomER: Except that you are responsible for the exhibition. 

r. JENKINS said he should have a word to say about that; but he 
would assume, for the moment, that it was the defendants’ exhibition. 
Then they were said to have infringed first, by exhibiting at West- 
minster mantles which were said to infringe the plaintiffs’ 1886 patent, 
having been made from a solution containing thorium ; and, secondly, 
it was said that they threatened to manufacture mantles according to 
the specification of Hirschfeld’s patent. Now, it was perfectly clear 
that, whatever they did at Westminster, if they confined themselves to 
what Hirschfeld s patent claimed, they would not be infringing any of 
the patents on which the plaintiffs were suing, having regard to the 
position taken nt in this action. But there was another point about 
it; and he should prove this—that the mantles exhibited at West- 
minster did not contain thorium. His evidence would be that they 
were made from a fluid in a carboy received by the defendant Com- 
— from Mr. Hirschfeld, which was still in their possession, which 

d been analyzed, and which did not contain thorium. 

Justice RoMER said it seemed difficult for him to say that the mantles 
used at the exhibition were the same as those supplied in the course 
of the action, because there was Hirschfeld’s affidavit which said 
alumina was not contained in them. 

Mr. JENKINS said their agreement with Mr. Hirschfeld was entered 
into before any question arose in this action. Mr. Hirschfeld alleged 





that he had a secret process as well as a patent; and it was proved by 
the agreement that he had deposited in the Bank of England a state- 
ment of the exact particulars required to manufacture the liquid. That 
statement was there still, for the envelope had never been opened ; and 
it was with reference to this that, when the plaintiffs came for further 
inspection, the defendants made the affidavit exhibiting the agreement, 
and were then ordered to deliver mantles made from the fluid in the 
carboy, which they believed was prepared according to what Mr. 
Hirschfeld called his ‘‘ secret process.” How far it was really secret, 
was another question. On this pointof alumina, Hirschfeld’s affidavit 
had been put in, saying it did not contain a lot of things, and among 
these alumina. Two or three days before that affidavit was placed on 

the file, Messrs. Steadman wrote a letter in which they. said they 
believed the fluid did contain alumina. ‘ 

Justice Romer said this appeared to show that at that time they 
knew Hirschfeld’s oath was not to be relied upon. 

Mr. JENKINS said he would show how the mistake occurred. Mr. 
Steadman and Mr. Hodges, the Managing-Director, who were not 
skilled chemists, made experiments; and they thought they satisfied 
themselves that there was no alumina. But, of course, they made a 
mistake. i et 

Justice RomzR asked what view he was wished to take—that it did 
contain alumina or that it did not ? 

Mr. Jenkins: That it did. ; 

Justice Romer remarked that this showed Hirschfeld swore that 
which he knew to be not true. Did not that lead the defendants now 
to suppose that Hirschfeld, having deceived them on one point, had 
deceived them on others ? 

Mr. JENKINS said he believed Hirschfeld really had no secret at all 
—that the defendants were paying him a very high price for this 
fluid, which he represented was made in a secret manner, but which 
they now ascertained contained chiefly sulphate of alumina, and was 
therefore very cheap. He should show that, with mantles prepared 
from such chemicals, a very good light for a time would be produced. 
Where they had been “given away "—if he might use the expression 
—was with regard to durability. They could get avery good light; 
but at present, without improvements, they did not obtain a durable 
article. This was the whole problem, as he understood, in incan- 
descent lighting. A great deal had been said about the ingenuity of 
this invention ; but the difficulty was to make a thing which would 
last a long time and be capable of being handled with reasonable 
freedom. This was the very thinnest case of infringement that had 
ever come before the Court. They had had an interested witness—the 
Manager of the Company—saying that, directly he saw it, he was 
satisfied it contained thorium. But they commenced their action 
within a day or two on a patent which did not say a word about 
thorium. They did not really know what it contained; and they 
were afraid to say this material was in it. But, after a time, when 
they found that none of the actual mantles then exhibited were in 
existence, this story was put forward in the box that they contained 
thorium, and could not have contained anything else. If Mr. Moeller 
had told the same story to the Solicitors as he had told to the Court, 
was it conceivable that they would have sued only on the earlier 

atent, leaving out the second which referred to thorium? It was not 
his case that defendants’ lamp gave as intense a light as that of plain- 
tiffs. In some respects it was better and more pleasant ; but they had 
never suggested that, by the use of this fluid, they could get a light 
quite as bright as theirs. Perhaps he had better first call Mr. Stead- 
man, to explain his letters and affidavit. 

Mr. Moutton said he had no doubt Hirschfeld had cheated the 
defendants—not in one thing, but in two. ) 

Justice Romer said there was not the smallest reflection on Mr. 
Steadman. If that were all, there was no necessity to call him. As 
far as he could see at present, the defendants had been deceived. 

Mr. Jenxins said they had certainly been deceived in this way— 
that they had been paying a high price for a solution which could be 
procured very cheaply. 

Mr. Otto Hehner, Public Analyst for Nottingham and West Surrey, 
examined by Mr. JENKINS, said: I was Gas Examiner to the Metro- 

litan Board of ‘Works and the London County Council, and a 
ina experience in the science of illuminants. I was on the 22nd 0 
September last at the office of the defendant Company, when repre- 
sentatives from the plaintiffs’ Solicitors were present. There be 
24 mantles ina box. Of these, 12 were taken away by the plaintiffs 
Solicitors, and the other 12 were handed to me. I analyzed ee 
They consisted essentially of alumina, with some chromic oxide an 
smail quantities of other materials and impurities. I tested for rare 
earths, such as thorium and zirconium, and found no trace of either. 
About the same time some chemicals were handed to me—one a ne 
salt, the other a violet salt. The white salt was aon sulphate . 
alumina ; the other was commercially pure chrome alum. I ee 
a solution of them in the proportions indicated by my analysis of the 
mantles, and made, as well as I was able, some mantles with it; re 
I found that they were capable of giving a perfectly good light—act © 
brilliant as a Welsbach light of modern construction, but a 80 it 
powerful, reddish-yellow light. I did not at that time measure ht 
Yesterday I took a sample of liquor out of a carboy at the Deimel Lig “ 
Company's office, and analyzed it. It contains salts of alumin 
and chrome alum, nitric acid or nitrate, traces of iron, and — 
of a metal like platinum, or something of that kind. _ It be 
a very small quantity ; and I was not able to isolate sufficien 
determine it exactly. Platinum would not be present as an imput! > 
I tested it for rare earths, particularly thoria and others; = — 
were present. I am perfectly clear about that. I made a mant ton 
the solution, and it yielded a light, as compared with a Wel = . 
mantle, of a reddish tint, similar to that of those I had made = re 
own chemicals, and the intensity of which, compared wit od 
Welsbach, was about 60 to 63 per cent. I could judge the a od 
power really by the eye within 10 or 15 candles. I cannot a dof 
to durability ; but I had a Deimel burner given to me on the pe om 
August, and I burnt it until a few days ago almost every day, Ww! 
much damage. That was not one I made myself. ification, 85 

Mr. JENKINS said he should not examine on Lake's speciiicalio™ 
he would give it up. 
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Mr. W. M. Hodges, examined by Mr. JENKins, said he was Manager 
of the Deimel Light Company, which was established about four 
years ago. He first saw Mr. Hirschfeld in Berlin. He knew he had 
a patent, and was shown the thing itself burning in Mr. Hirschfeld’s 
own stores. He entered into negotiations with Mr. Hirschfeld, which 
ultimately resulted in the agreement of October, 1893. He first of all 
wished to sell the patent ; but he said there was a secret init. The 
Company therefore were advised that there was nothing to buy, and 
that it must be worked asasecret. Mr. Hirschfeld gave him a small 
quantity of fluid. It was made, without weighing or anything else, in 
the office. After the contract was signed, it was given to him, not as 
being the proper fluid, but merely for purposes of experiment, in order 
that they might get some girls, and see if they could train them to 
make the mantles. The fluid was in a small medicine-bottle only. 
He afterwards obtained another bottle, containing 14 to 2 pints. This 
he brought with him from Berlin; and the contents were used in 
experimenting. In October, 1893, Mr. Hirschfeld came to England. 
He brought with him two large packets of chemicals. With these, in 
witness’s presence, he madea fluid which was put in a carboy ; and this 
was the fluid they had drawn upon. The carboy had been under 
lock and key, in his care, ever since. Whatever was left of the liquid 
in the two small bottles was put in, and boiled up with the fluid which 
went into the carboy. They paid Mr. Hirschfeld £100 for the fluid. 
This was about the 7th of October. Between that time and the 
exhibition, they had no other fluid for making mantles, though he had 
samples of collodion and different gums for strengthening them. 
After the exhibition—some time in January—he complained to Mr. 
Hirschfeld that the mantles seemed to contract and burn away; and 
he said it might be that some grease had got into the carboy, and he 
would send over a small quantity more of the fluid. He (witness) 
found that this acted in exactly the same way; and he tipped it into 
the carboy. He was present at the exhibition. He knew Mr. 
Moeller by sight. When he came in, he did not say who he was, 
but stated that a friend had given him aninvitation. Either three or 
four gentlemen came with him; and there were present several 
representatives of the press, gentlemen interested in gas, and a number 
of other people. There were seven Hirschfeld mantles alight—four on 
wall brackets, and three suspension lights. The room was perfectly 
dark when these gentlemen came. At that time, he was acquainted 
with the plaintiffs’ incandescent light, as used and sold. The only 
comparison he could make between the two lights—the plaintiffs’ and 
Hirschfeld’s—was moonlight and sunlight. The Welsbach lamp 
gave avery cold, greenish-tinged light ; the Hirschfeld, a warm light, 
of about the same colour as an incandescent electric light. In Berlin, 
the two were supposed to be tested before him on a photometer ; 
and there was not 2-candle power difference between them. 
He was not an expert in such matters, and did not thoroughly 
understand the use of a photometer. At the exhibition, he should 
say the Hirschfeld lights were as intense as the Welsbach, though one 
was a white and the other a reddish one. He could not give an 
opinion as to the illuminating power. He kept the fluid under lock 
and key, and gave it out as required for the making of the mantles. 
Each one had to be accounted for, even if broken. The mantles ex- 
hibited at Westminster were actually made in the Company’s office by 
girls in their employ ; and they were picked out of those already in 
stock, When Mr. Hirschfeld arrived, he complained of the shape, 
and suggested that a few extra ones should be made; and a second 
supply was sent down during the afternoon. Every mantle was tested 
on a burner before it was packed. He had seen many of them give 
exactly the same light as those shown at Westminster, as far as he 
could judge. What Mr. Hehner had examined was the same as he 
had been describing. The mantles delivered to the plaintiffs’ Solici- 
tors under the order of the Court were produced from the fluid in the 
carboy. Possibly one or two might have been made from the second 
fluid sent over by Mr. Hirschfeld, because they were never kept dis- 
tinct, and the mantles were taken fromstock. The balance of them— 
about 70 or 80, more or less damaged—were in Court. That morning 
he had lit a burner made by the Deimel Light Company, taken out of 
the box from which they were delivered to plaintiffs’ Solicitors. 

_In cross-examination by Mr. Mouton, witness stated that the ex- 
hibition was held with the view of hearing what the trade, and 
more particularly the Incandescent Gas-Light Company, would have 
to say about it. He introduced the representatives Ps the press to 
Mr. Hirschfeld, who did not say much himself. Notices of the exhibi- 
tion appeared in the papers. Witness was cross-examined at great 
length as to the statement that the lamps were from 60 to 70 candle 
Power, and would last for 1000 hours. He would not admit that 
any statement as to either candle power or durability had been 

ade. He was quite sure Mr. Hirschfeld represented that the lamps 
were durable; but he would not pledge himself to rooo hours. It 
might have been 800 or 1500 hours. He would not be certain either 
that 1000 hours was said, or that it was not said. The mantles had 
never been photometrically tested; neither had they been tested for 
durability, though the Company had had mantles burning con- 
tinually, He had never had one to last 1000 hours. If there were 
even a pin-hole in the mantle, the gas-flame passed through and broke 
the chimney ; and this generally broke the mantle. The longest time 
th, had personally known one to burn was 300 hours. He did not say 

re No representation was made as to durability. It was confidently 
oe that the mantle was as good as the Welsbach ; and no doubt 
it was said it was a durable lamp. He could not say how many 
santo were produced—perhaps 800 or 900; but he would not pledge 
pcm to the number. They stopped making them very shortly 
pesca € exhibition, by direction of their Solicitors. He was not 
inj € that a chemist was ever consulted with regard to the interim 
cancion. The conduct of the action was in the hands of the Soli- 
ine on could not say when a chemist was first consulted. He 
- the S er chemists were consulted in January, and they reported 
was h olicitors; but the reports were never in his hands. Witness 
™ pe cross-examined as to his answers to interrogatories made in 
ti ba he af in which he said he did not know what was the composi- 
h € liquid used in the manufacture of the mantles, and was 

por mr he reconciled this with the fact that two chemists had 

yzed the liquid in January. 





Justice Romer asked for the reports, ifthey were in existence. 

The documents having been handed up, 

Justice Romer, after looking at the documents, said they substan- 
tially came to this, that the liquid contained alumina, chromic oxide, and 
magnesia. 

In further cross-examination, witness said he believed there was no 
alumina, because Mr. Hirschfeld swore to this effect in his presence 
before a Judge of the High Court in Berlin. The Company only had 
the fluid which he had already mentioned ; they never made any fluid. 
He had frequently seen the Solicitor, but he did not see all the letters 
he wrote, though some were dictated in his presence. The experiments 
reterred to in Mr. Steadman’s letter were made while he was present. 
He brought with him from Berlin certain chemicals handed to him 
by Mr. Hirschfeld. He dissolved them, and from the solution he made 
a mantle. He afterwards purchased similar chemicals in London. He 
knew the names by what Mr. Hirschfeld told him. 

Mr. Moutton : I thought you told his Lordship that you never made 
any fluid, and did not know the composition of it ? 

Witness : I did not know you were referring to these experiments. I 
have made a number of experiments. 

You knew on the 24th of January what chemicals to purchase in 
order to make the fluid ?—In order to make a fluid. I have half-a- 
dozen prescriptions in my pocket for making a fluid, from all of which 
Ican make a mantle. Mr. Hirschfeld gave me certain chemicals, as 
he told me; and Mr. Steadman asked me to purchase chemicals 
bearing the same name. With those I made a mantle. 

Justice Romer remarked that the witness apparently knew the 
chemicals on the 24th of January, because he tioa them. 

Witness said he bought chemicals that would make a fluid. Mr 
Hirschfeld told him the chemicals consisted of acetate of lime, nitrate 
of lime, and chrome alum. He first experimented with the chemicals 
he brought from Berlin; and then, at Mr. Steadman’s suggestion, he 
purchased in London acetate and nitrate of lime and chrome alum, 
and tried the experiment again. It was not so satisfactory. Asked 
how he reconciled the statement he had now made with the answers 
to the interrogatories, the effect of his reply was that, though he knew 
some of the component parts of the fluid, he did not know its exact 
composition. 

Re-examined: When these experiments were made, he believed 
Mr. Hirschfeld had a secret ; and he was not certain now that he had 
not some secret behind all this. When h.. was told the result of the 
analysis carried out by one of the chemists (Dr. Paul), he had made 
a mistake. He spoke to two or three friends of his, chemists, who 
told him that aluminum was a very difficult thing to trace, that it 
had a strange resemblance to some other metals under certain tests ; 
and that it was quite possible a chemist might make a mistake if he 
he did not proceed further. 

Mr. S. F. Steadman, examined by Mr. Jenxtns, said he was a member 
of the firm of Messrs. Steadman, Van Praagh, Sims, and Co., and 
had the conduct of this matter. He was also one of the Directors 
of the Deimel Light Company. He wrote to the plaintiffs’ Solicitors 
saying he was advised that the fluid contained alumina or aluminum, 
and traces of magnesia. This was on receiving Dr. Paul’s verbal 
report. At that time, he had Mr. Hirschfeld’s affidavit, in which he 
swore there was no alumina; and as Dr. Paul had only been con- 
sulted the evening before, and reported verbally the next morning, he 
thought possibly he might have been mistaken. It was a great 
surprise to find there was alumina; and for a long time he did not 
credit it. The experiments he referred to in his letter were those 
which Mr. Hodges made with certain chemicals given to him in Berlin 
by Mr. Hirschfeld. He said they were the same as that gentleman 
had stated in one of his letters—viz., nitrate of calcium, acetate of 
calcium, and chrome alum. Mr. Hodges made a mantle. It was 
burned, and gave the same beautiful light as the first time it was 
shown them, in October. He then suggested to Mr. Hodges to buy 
the same chemicals, and repeat the experiment. They did so at the 
Deimel Company’s works ; but it was quite unsuccessful—it was like 
a red-hot poker in appearance. They came to the conclusion either 
that they had not sufficient experience, or that there was some secret, 
or something to be done to make it right. Still they thought they had 
the basis of the fluid. It was very friable. It took a lot of them to 
get one which would burn at all. They broke, shivered, and cockled 
up. When he wrote the letter, he bona fide believed Mr. Hirschfeld’s 
fluid did not contain alumina. The only man who convinced him 
differently was Mr. Hehner. Until he received his report, he was not 
satisfied in his own mind that all the previous reports were correct. 
Mr. Hehner reported on the 3rd of October. They did not consider 
they had aright to have the fluid analyzed until they obtained Mr. 
Hirschfeld’s consent. He had not seen the carboy ; but he remembered 
seeing the parcels of chemicals which Mr. Hodges brought, though 
they were not opened in his presence. 

Cross-examined: At the beginning, he had the fullest confidence in 
Mr. Hirschfeld. 

Mr. JENKINS was proceeding to call Dr. Paul, when 

Mr. MouLtTon said be would accept the analyses of Dr. Paul and 
Mr. White, which had been handed in, showing that the liquid con- 
tained enormous quantities of alumina. 

Mr. Perry F. Nursey, examined by Mr. JENKINS, said he had been 
Scientific Editor of The Times for the past 23 years. He remembered 
the exhibition in December, 1893, which he attended by invitation. 
The light he saw there was softer than the Welsbach, and yellower 
—more of the character of the electric incandescent light, but paler 
and softer. The Welsbach was a cold light, and the Hirschfeld far 
warmer. He was introduced to Mr. Hirschfeld, and asked him what 
minerals or chemicals were employed. He said that the improvement 
was due to the use of new minerals, and that the mantle was stronger 
than those made by the other process. He stated that the life of the 
mantle was about 1000 hours. This was in answer to a question by 
himself. He had that morning seen Mr. Hodges put on a gas-burner 
a mantle he said was the Hirschfeld mantle, and it gave a good warm, 
bright light, substantially the same as he saw at Westminster. 

Mr. F. J. Francis another press representative, gave similar evidence. 
_ Mr. JENkus said if there was any dispute as to the character of the 
light, he should ask his Lordship to take an opportunity of seeing it. 
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Justice Romer said the difficulty was that he could not say what 
the light was in December, 1893. 

Miss F. Fryer was then called, and said she was employed by the 
defendant Company to make the mantles. i 

After a few questions had been put to this witness, a consultation 
took place between the Counsel and the parties. At its conclusion, 

Mr. Mou ton said he was glad to state that they had come to terms 
upon this matter. The defendants wished him to say—and he did so 
perfectly frankly—that they withdrew (though he did not think they 
had ever made) any charges of fraud. Their theory was that these 
gentlemen had been entirely taken in by Mr. Hirschfeld, whose 
behaviour in this matter he did not think was compatible with good 
faith or even with truth. This being so, and as the defendants 
agreed to consent to an injunction, the plaintiffs were willing that it 
should be without costs. They did not make any other concession of 
any kind; but they did think it was really a case in which the 
defendants had been taken in by Hirschfeld. There was another 
term of the agreement, with which he need not trouble his Lordship, 
—viz., as to thetaking over ofcertain machines from the defendant 
Company. Therefore, what he would ask for would be an injunction 
tion on the three patents, by consent, without costs. 

Mr. JENKINS said he assented to this course. The defendants 
had never wanted to infringe the plaintiffs’ patents ; and if they had 
done so (which he did rot admit), it had been quite unwittingly. 

Mr. Moutton said of course they would take judgment against 
Mr. Hirschfeld, with costs. 

Justice Romer assented. He then, on Mr. Moulton’s application, 
certified that the validity of the patent had come in question. 





Wednesday, Oct. 31. 
(Before Mr. Justice VAUGHAN WILLIAMS.) 
In re the Barcelona (Besos) Water-Works Company, Limited. 

A petition in the matter of the winding up of the above-named Com- 
pany, which had been standing over from time to time, in order to 
allow of an arrangement being made between the parties, was again 
in the paper to-day. 

Mr. AsHTon Cross said he was happy to inform his Lordship that 
the Company had now arranged with everybody ; and it was agreed, 
subject to the sanction of the Court, that the petition should be 


dismissed without costs, on certain terms which had been settled. 
His Lorpsuip made the order accordingly. 


In re the St. Ives (Cornwall) Gas Company, Limited. 


This was a petition by a creditor on an acceptance by the Company 
which had been dishonoured. 


Mr. HENDERSON, who appeared for the petitioner, said the Company 
was formed for the purpose of supplying the town of St. Ives with 
gas, but it had proved a complete failure; and the allegation in the 
petition that the Company were unable to pay their debts, was not 
disputed. The original capital was £6000, of which £2000 had been 
paid up; and the remainder had not been raised. 

His Lorpsuip made the usual order. 


<i 
— 





Reduction in Price.—The Directors of the Kidsgrove Gas Com- 
pany have given the consumers notice of their intention to reduce the 
price of gas by 3d. per 1000 cubic feet, from Jan. 1 next. 

Lead-Poisoning and Waste of Water at Shipley.—The lead- 
poisoning trouble at Shipley seems to be at the bottom of another 
difficulty with which the Local Board have now to contend. It 
appears that for several months past the volume of water in the 
reservoirs has been diminishing at a rapid rate. At the meeting of 
the Board last Tuesday, it was reported that during the past month 
the stock had fallen from 444 million gallons to 25 million gallons. It 
was pointed out that, while there had been this great reduction, there 
had been rainfall during the month equal to 2°46 inches. This rain- 
fall, one member said, was equal to 55 million gallons in the month ; 
and allowing 15 millions for loss by absorption and evaporation, there 
should still be an increase of 40 millions. This meant that there had 
been the tremendous consumption of 60 million gallons during the 
month. The gentleman who quoted these figures was informed by 
the Chairman (Mr. C. Stead) that only a small proportion of the 
rainfall would find its way into the reservoirs. The general opinion 
was that the great loss of water was caused mainly by the running 
of a large quantity of water to waste, in the mistaken notion that it 
was necessary to prevent lead-poisoning ; and it was decided that a 
circular should be issued, warning the consumers against this waste. 

The New Water-Works for Gloucester.—The members of the 
Gloucester Corporation a short time since paid a visit of inspection to 
the site of the Newent water-works, which are intended to supplement 
the supply from Witcombe and Robin’s Wood Hill. On the arrival of 
the party at the spot where the reservoir is to be constructed, the 
Engineer of the scheme (Mr. W. Fox) gave them a brief description of 
the works. He stated that the reservoir will be 100 feet in length by 
50 or 60 feet in breadth, and 18 feet in depth, with a capacity of some- 
thing like 600,000 gallons. Unlike the reservoirs at Witcombe, the new 
one will be covered by a masonry roof. The water pumped up from 
Newent (some 24 miles distant) will flow by gravitation to Gloucester. 
The hill on which the reservoir will stand is 250 feet above sea-level 
and 150 feet above the Cross at Gloucester. The machinery will be 
equal to pumping 600,000 gallons in ten hours, which is about one 
day’s consumption. The Borough Surveyor (Mr. R. Read) added that 
the reservoir can be extended to double its proposed length; but the 
ground will not allow of any increase of width beyond what has been 
stated. The residents in the neighbourhood gave the Corporation a 
cordial reception; and during the day Mrs. Andrew Knowles, of 
Newent Court, and the Mayor of Gloucester (Mr. J. A. Matthews) 
turned the first and second sods on the site of the pumping-station. 





MISCELLANEOUS NEWS, 


THE NEW STANDARD OF LIGHT. 


Last Friday evening, Mr. W. J. Dibdin, F.I.C., F.C.S., the Chemist 
to the London County Council, delivered a lecture on the above 
subject before the Lewisham Camera Club. Having dwelt at con- 
siderable length on the respective merits and demerits of the English 
and German candles and the French Carcel lamp as standards of 
light, the lecturer proceeded to refer to the new standards brought out 
almost simultaneously by Mr. Vernon Harcourt and Mr. J. Methven 
in 1878. The pentane light of Mr. Harcourt was a useful standard, 
and gave very good results. Mr. Methven’s standard was also a good 
one so long as the light kept at the same height ; but as the greater 
part of it consisted of coal gas, it was found that its height differed very 
much according to the quality of the coal used. It was then proposed 
that the petroleum gas of Mr. Harcourt’s lamp should be burned with 
Mr. Methven’s standard, and then any slight difference in the coal gas 
would become inappreciable in the richness of the petroleum gas, 
Here again the difficulty of height had made itself felt; but at the 
same time the combination of the two had gone to the making ofa 
very useful standard commercially. He held that an absolute standard 
ought to be a light which could be produced at any time, in any place, 
and underall atmospheric conditions, from either printed or written 
directions; and therefore coal gas would, of course, be perfectly in- 
admissible as an absolute standard—the quality of coal being so varied. 
One way of getting a standard which varied so little that for all 
practical purposes it was sufficiently steady, was with the combination 
light already referred to, drawn from the standards of Messrs. 
Harcourt and Methven, and by using an Argand burner, and placing a 
screen in front of it, cutting off the top part of the flame. This gavea 
wonderfully constant light of about 18-candle power. Mr. Dibdin 
then proceeded to show how the standard could be reduced and 
enlarged to different powers as desired. A vote of thanks was accorded 
to the lecturer at the close. 





— 
——- 


THE LIYERPOOL CORPORATION AND THE GAS COMPANY. 


Suggested Arbitration. 

As briefly intimated in last week’s JouRNAL, there was a debate in 
the Liverpool City Council on the previous Friday upon the question 
at issue between that body and the Gas Company as to the charge for 
the public lighting. It arose upon the presentation of the minutes of 
the Watch Committee, which contained the following resolution: 
‘That if the Gas Company will consent to the amount being paid 
without prejudice to any question now pending or hereafter to arise 
between the Company and the Corporation, the sum retained in 
respect of the increase in tlie price of gas should for the first half year 
be paid.” 

The adoption of the minutes having been moved, 

Alderman F. Sm1tH took exception to the resolution ; but he under- 
stood that the Chairman of the Committee was unable to take the 
matter back because the mover and seconder of the resolution objected. 
He would therefore have to go into the whole question of their relations 
with the Gas Company, and move the following amendment: “ That 
the proceedings of the Watch Committee be approved, except the 
resolution of the 15th of October, 1894, with regard to the Gas Com- 
pany, and that in lieu thereof the City Treasurer be authorized to pay 
forthwith to the Gas Company the sum of £6000 on account of gas 
supplied to the street lamps during 1894, provided the Town Clerk 
first obtain from the Solicitor of the Company an undertaking to refer 
without delay the question of price to arbitration under the Gas-Works 
Clauses Act, 1871, and that the price fixed by the arbitrator or umpire 
shall apply to all gas supplied to the street-lamps from the 1st of 
January, 1894; and further that the Town Clerk be authorized to 
agree with the Solicitor of the Company on a single arbitrator and to 
take any other steps he may think advisable in the matter, including 
the engagement of expert witnesses and counsel." He said that asa 
Corporation they had been placed in the position of protectors of the 
consumers by the various Acts of Parliament which had been passed. 
Mr. Barrow no doubt had carefully examined the gas accounts; but 
if the Company paid 18s. 4d. per ton for coal instead of between 138. 
and 14s.a ton, that had nothing whatever to do with Mr. Barrow, 
Manchester made 194-candle power gas from coal costing 13s. 4d. per 
ton; while Liverpool made only 20-candle power gas out of coal cost- 
ing 18s. 5d. per ton. That was to say, if Liverpool reduced the illu- 
minating power by half a candle, there would be a saving equal to 8d. 
upon the rates, because as 317,120 tons of coal were carbonized, that 
at 5s. a ton would mean £79,280. He had before him the results © 
32 tests of the illuminating power between March and August this 
year ; and from these he ascertained that the average was 19°36 candles, 
or slightly less than what Manchester supplied from coal oo 
only 13s. 4d. per ton. He thought the whole of thearrangements with the 
Company required revision; and he contended that the Corporation 
ought to arbitrate;under the Act of Parliament on the question of ya 
plying street-lamps, and also as to the quality of the gas. He ha 7 
doubt whatever that, if they put the Company upon a sliding org 
dividends, the shareholders would get enormous dividends, and the 
Liverpool consumers would obtain gas very cheap—in fact, everything 
they wanted. No doubt the gentlemen at the head of the Compe 
were well respected in Liverpool in their private capacity ; but at on 
head of a monopoly, they went along as they pleased, and did n 
consider one interest or another except their own. 

Mr. Scott seconded the amendment. iia 

Mr. A. TayLor objected to the Watch Committee first taking : 4 
ground and then another ; and finally going back to the old grou of 
and winding up by bequeathing to the new Committee a ee ¥ 
debt and a legacy of dispute, and giving no instructions to that A the 
mittee on the line of action they were to follow. The first groun 
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Watch Committee took up was that the Company were charging 
rather more than they thought they ought to do for the public lamps 
as against the private lamps. This was on Jan. 8 last. He remem- 
bered suggesting about that time that the Committee should take up 
the broad business ground that the Corporation, as the largest con- 
sumers, were entitled to preferential treatment in the same way that 
the representative body received preferential treatment in other cities ; 
but he obtained no supporters on that occasion. After an absence of 
three months, and seeing the various “ turn-abouts”’ of the Watch Com- 
mittee, he came to the conclusion that the best thing to be done was 
to wipe out arrears with the Company, and leave the new Watch 
Committee to take their own course, and to consider well what line 
they were prepared to fight on. Therefore he moved the resolution, 
which was carried unanimously by the Watch Committee, that the 
money be paid without prejudice. He was in thorough sympathy 
with Alderman Smith in all he had said. He thought the city was much 
indebted to that gentlemen for the trouble and care he had shown over 
this matter; and he hoped it might lead to a reduction of the extreme 
charges now made by the Company. When he moved his resolution, 
the motion of Jan. 8 had slipped his memory. Seeing that the Watch 
Committee had taken up the ground of preferential treatment, and 
could go back to that ground with some sort of consistency, he was 
prepared to consent to this motion being referred back ; but he should 
certainly object to any motion which would bind the new Watch 
Committee. 

Mr. PETRIE thought that, unless the question to be referred to arbi- 
tration was distinctly limited, they would be acting upon very dangerous 
ground indeed in taking the step. Before they went into it, he thought 
they should know what the terms of arbitration should be, and confine 
them to some specific point in the Company’s undertaking. He 
thought they ought to consider very seriously before they entered into 
an arbitration, which must cost them £500 and perhaps £5000. 

Dr. Commins said there was one consideration which occurred to 
him that did not come before the Watch Committee. They were 
dealing with a monopoly which had 1o per cent. guaranteed to it by 
Act of Parliament ; but when the Act was passed, money was worth 
more than double what it was now. The Company had enjoyed that 
Io per cent. for something like fifty years. One thing they feared 
more than any other was publicity thrown upon their proceedings ; and 
arbitration would at all events let light in upon their affairs, if it did 
nothing more. Power was given toacertain number of consumers 
tomake an application to the Recorder with regard to the audit of 
the accounts. When that audit was carried out, it might then be 
shown that coal costing 18s. and 19s. was being used, when the Com- 
pany could have done with coal at 14s., and that large salaries were 
being paid to men when quite as good and efficient men could be 
obtained at half the salaries. It was in the power of five consumers 
to make application to the Recorder to reduce the gg of gas to any 
figure which he thought reasonable. That would not cost £100, 
instead of running into thousands as arbitration would do; and 
instead of being secretly conducted as arbitration would be, public 
discussion would be thrown on the manner in which the Company 
were working their-monopoly. 

Alderman SmiTH intimated that he would withdraw his amendment, 
and move in its place that the proceedings be confirmed, with the 
exception of the resolution concerning the Gas Company, which 
should be referred back. 

Mr. Scott seconded this amendment. 

Alderman SMITH observed that, of course, this was on the under- 
standing that no money would be paid to the Company between then 
and the next Council meeting. 

The Town CLERK said that until the resolution was confirmed by 
the Council, the money would not be paid. 

Mr. E. BrowNBILL saw no reason why a conference between the 
Watch Committee and the Company should not be a success, because 
he believed they would all act as business men and endeavour to make 
it a success. 

The amendment was carried. 


<> 
> 


THE PURCHASE OF THE CHESTERFIELD WATER AND GAS 
WORKS BY THE CORPORATION. 


Report by Messrs. Bryan and Woodall—A Bill to be Promoted. 

A Special Meeting of the Chesterfield Town Council was held 
yesterday week, forthe purpose of considering the question of pro- 
Moting a Bill in the next session of Parliament, to enable them to 
acquire the undertaking of the local Water and Gas Company. The 
first portion of the proceedings was conducted in private; and on the 
representatives of the press being admitted, the Town Clerk read the 
Teport of the experts consulted by the Corporation (Messrs. Bryan 
and Woodall). The principal portions were as follows :— 
P “The letter written us by the Town Clerk on the 5th inst. sets out the 
area queries : Is it desirable for the Corporation to acquire the 
sh ole undertaking or only the water section, or, as an alternative, 
. _ the whole scheme be abandoned? Having carefully con- 
sidered the whole circumstances of the case, which are rather 
Oh aei omPlicated at Chesterfield than is usual, we are clearly 
= Opinion that it is desirable, in the interests of the town, that the pur- 

ase should be proceeded with. We are of opinion further that the 

any of the Parliamentary Committee of last session, as expressed 
me le. Chairman, lays an obligation on the Corporation to acquire the 

Doe undertaking and not a section only. Were this not the case, 
a if the Corporation were in no way pledged, we should with- 
ee €sitation have advised the purchase of the gas as well as the 
bone ‘rworks. We have said that the conditions affecting the valuation 
pn parade complicated. This is especially so in the case of the 
ene by reason of the large amount of capital spent upon 
crea yond what the necessities of the business called for. All such 
pe metances can, however, be made quite plain to an arbitra- 

* Should arbitration be necessary, and the value be fairly 








determined. In regard to the water-works, if and when an 
additional supply is to be obtained, it will be better that the town 
should undertake the duty rather than that it should be left to the Com- 
pany. This was the view of the Parliamentary Committee. That the 
water-works will be purchased eventually, there can be no doubt ; and 
it is, we think, much better to purchase now than after a further con- 
siderable sum of capital has been expended. Further, the money 
required for the works will be raised more economically by the Council 
than by the Company; and so the burden of cost, which must 
sone? be borne by the ratepayers, who are the consumers, will be 
ighter.” 

Dealing first with the gas section of the undertaking, the reporters 
remark : ‘‘ Upon the general question of the policy of the acquisition 
of gas-works by municipal authorities, it is not necessary to say 
much. The wisdom of it has been approved by the large number of 
towns in which the supply has been for longer or shorter periods in the 
hands of the ratepayers. In the vast majority of these cases, the results 
have been eminently satisfactory tothe consumers, while the ratepayers, 
as distinct from the consumers, have also reaped substantial advantage. 
Although, because of the high price generally paid by the purchasing 
body, considerable opposition has been frequently raised to the pur- 
chase, and failure has been prophesied, we know of no case in which 
the results have not been such as to justify the transfer. It is natural 
that this should be so. Where the supply of gas is in the hands of 
the local authority, the consumers know that any profit made upon 
what he uses comes back to himself in his capacity of a ratepayer ; 
and this tends undoubtedly to a wider and more liberal demand. 
Although the monopoly of gas companies has been controlled and 
regulated by Parliament, yet there is still a general and natural 
feeling that if, for articles of universal use and sanitary necessity 
there must be only one source of supply, that there shall be no 
competition, that source should be the municipality and not a 
trading company. The low rate at which local authorities can 
raise money as compared with companies gives the former great ad- 
vantage, and tends to more economic production ; while the cost of 
management in their hands is reduced by the saving of directors’ and 
auditors’ fees, and by concentration of the official staffs and officers. 
The advantage of undivided control over the public streets is also a 
palpable reason in favour of the supply of gas by public authorities. 
These considerations all point to the propriety of such a purchase ; 
they go to show that the consumers and the town will be at least as 
well off after the transfer as before. If, however, as we hope, profit 
is to accrue to the town, it must come either from an increased de- 
mand or from reduced cost of manufacture. Interest upon the 
money paid to the vendors, together with contributions to a sinking 
fund to pay off the capital, will probably absorb nearly the whole of the 
profit at present earned. As to increased business. During the past 
ten years the growth has been yery slow, averaging, according to 
Messrs. Alfred Lass, Wood, and Co.’s report, only 2 per cent. per 
annum. Weare of opinion that a better rate of increase may be looked 
for in the future. Little effort seems to have been used to introduce 
gas for cooking or heating, applications which are daily assuming large 
ag in most towns. Further, the use of prepayment meters, 

y which a consumer can pay for his gas as he has been used to do for 
oil, in pence, gets rid of the formidable quarterly bill, and enables gas 
to compete with oil in the houses of the poor. We believe, also, that 
the knowledge that the profit of the business goes to the benefit of the 
town will lead to a more generous use of gas generally. We do not 
consider it necessary to say much on the question of possible competi- 
tion from electric lighting. So far as we are aware, no town in Great 
Britain of anything like the size of Chesterfield has introduced a 
public supply of electricity with success. Should a demand for 
electricity arise, it will be for the Corporation to deal with it; 
and they will almost certainly find that the most economical method 
of supply will be by gas-engines, installed near the place or places 
where the demand is made. A demand for electricity, such as is 
possible in a town like Chesterfield, may increase the demand for gas. 
It is very unlikely to reduce it. On the question of greater economy 
in production, it will be possible in the new works to reduce some- 
what the expenditure in wages and also very considerably that upon 
fuel. Coming now to the valuation of the undertaking, it is not 
desirable, in view of negotiations with the Company or subsequent 
proceedings, to enter into much detail. The value will be determined 
on the basis of the profit earned and maintainable. This, of course, 
assumes that the works, plant, and mains are in good order and need- 
ing no immediate outlay uponthem. The gas-works are in two sections 
—the old works, in which all the gas hitherto nece 
been manufactured; and a new works on ground adjoining, built 
nearly 20 years ago, but not yet finished, and in which no gas has 
as yet been made. Part of the plant of the new works, especially the 
purifiers, has been in profitable use for some years; but otherwise 
the expenditure has been a grievous burden upon the Company, and 
in part also upon the town of Chesterfield. The dividends upon the 
pt ~na stock were reduced to practically one-half of what was 
divided prior to the building ; and there has been no reduction in the 
price of gas for ten years. The new workshave not tended tocheapen 
the cost of gas, save only by reason of an additional gasholder, which 
has, doubtless, enabled the manufacture to be conducted more regu- 
larly. In valuing the gas undertaking, we have to bear in mind that 
the capital is invested in works too large for the business done, and 
that it should be reduced. When the manufacture is transferred to 
the newer premises—and the sooner the transfer is effected the better— 
then the value of the abandoned works should be written off, out of 
the profits earned. Clearly the capital account should not continue 
to include the value of works which have ceased to exist. The profit 
on gas manufacture has averaged during the past three years £4540 ; 
but the expenditure on repairs of works appears to have been less than 
would be shown if a longer period were taken. Avoiding details for 
the reasons already given, we value the gas section of the undertaking 
at {——." 

Regarding the water section, Messrs. Bryan and Woodall say: 
‘‘ Having considered the accounts prepared by Mr. Lass from his 
inspection of the Company’s books, and from a subsequent exami- 
nation of the works, we beg to lay the following remarks as to 
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condition, capabilities, and value before you: According to Mr. C. 
Hawksley's evidence before the Select Committee of the House of 
Commons, the total drainage area of the Upper Linacre reservoir is 
920 acres, to the Lower Linacre reservoir 413 acres; the total 
being 1333 acres. The joint storeage capacity of the two reser- 
voirs is 150 million gallons; and the available supply of 
water 800,000 gallons per diem. We have carefully gone into the 
question of the total rainfall and the available; and we agree with 
Mr. Hawksley that as there is no compensation water to be given to 
the stream, the works are capable of affording about 800,000 gallons 
a day for the purposes of supply. The Upper and Lower Linacre 
storeage reservoirs have their overflow levels 597 and 472 feet above 
Ordnance datum respectively. They appear to have been con- 
structed in a most substantial manner; and the whole of 
the channels, waste-weirs, outlets, tunnels, &c., are of first-class 
workmanship, and have been wéll maintained. The Club Mill 
service reservoir is also a substantial piece of work. As regards 
the means now existing for distributing the water, we have had 
a schedule of the different sizes and lengths of mains put before us 
by the Company; and we have assumed that these are sufficient 
at the present time to give a good supply within the levels 
commanded by the reservoirs. According to the evidence of 
Mr. Hawksley, the population in actual supply is 46,000; and 
the available quantity of water, 800,000 gallons per diem. This 
amounts to only 17°4 gallons per head daily. We understand 
that there are no means by which the Company can ascertain 
the exact quantity of water supplied; but that the Company has 
estimated the available quantity ot weet at 800,000 gallons per diem. 
Twenty gallons per head per diem is a moderate quantity ; and, looking 
to the future, we think that 25 gallons per head per day ought to be 
available for the needs of the population. From the Company’s own 
showing, the works cannot be relied upon to give more than 17°4 
gallons per head per day. Even in 1884, with a smaller population, 
the Company was short of water, and again in 1893 was in great 
difficulties. This was admitted by the Chairman of the Company in 
answer to questions Nos. 59 and 60 before the Select Committee of the 
House of Commons. No doubt the years 1884 and 1893 were abnor- 
mal as regards available rainfall; but even in ordinary years, a supply 
of 800,000 gallons a day cannot be called an altogether satisfactory 
quantity for the needs of 46,000 persons, besides the volume required 
for trade, road watering, &c. There is thus no margin for a future 
increase of population; and it is quite clear that should the popula- 
tion increase, as has been suggested that it must do on account of the 
construction of thetwo newrailways through the district, new works must 
be undertaken. The cost of these, should the water-works be then 
the property of the Corporation, would fall upon the district of supply ; 
and there is no doubt whatever that for a number of years the ordi- 
nary increase of the population would not produce sufficient revenue 
to cover the charges entailed by the construction of new works. 
Under these circumstances, we cannot recommend that any sum be 
paid either for prospective value or compulsory purchase of the ex- 
isting water-works. As we have observed in connection with the gas 
section of the undertaking, it is not desirable, in view of negotia- 
tion with the Company or subsequent proceedings, to enter much into 
detail. We value the water section at £——.” 

On the motion of the Mayor (Alderman W. B. Robinson), resolu- 
tions were passed agreeing to the promotion of a Bill in the next 
session of Parliament for the purchase of the gas and water under- 
taking, and inviting the Local Authorities of Whittington, Newbold, 
Brampton and Walton, Brimington, Hasland, and Tapton to join the 
Council in the matter. 


»s 
—— 


THE POSITION OF AFFAIRS AT THE PLYMOUTH GAS-WORKS. 








Progress has been made during the past few weeks in the erection of 
the benches which were not finished when the new retort-house was 
opened at the Plymouth Gas-Works; and, the house being virtually 
completed, it was decided last week to test its capacity by relying solely 


upon it for the maintenance of the supply of gas to the town. With 
this object, the six benches in the old retort-house which were still in 
use were laid off yesterday week ; and the only gas manufactured was 
that produced in the new house. As the week progressed, it was found 
that the new — was not yielding the anticipated results; and by 
Thursday night all the holders were so low as to be practically 
aground. The pressure was greatly reduced, but was still maintained 
at such a point as to cause little inconvenience to the consumers. 
There is a large day consumption in Plymouth ; and during Friday the 
stock of gas continued very low, while at night the difficulties of 
Thursday were repeated in a more aggravated form. The six old 
benches were then resorted to; and matters have since resumed their 
normal course. At present, the consumption of gas in the district of 
supply is about 2} million cubic feet per day; while the full productive 
capacity of the new house is calculated at about 300,000 feet more 
than this. It would therefore appear that the new plant has not yet 
reached the point of its expected capacity; and that the difficulties 
experienced in the past month or so are not entirely overcome. 

With reference to the recent outrages, there is little fresh to report. 
The Local Secretary has forwarded to the press the correspondence 
which has passed between the Gas Workers and General Labourers 
Union and the Gas Company. This opens with a letter from the 
Local Secretary asking the Directors to receive a deputation, consisting 
of himself and others, as to the discharge of two men on the day when 
the attempt upon the holder was discovered, and another deputation 
from the coke men as to a grievance which they had. The Directors, 
through the Secretary to the Company, refused to see the deputations ; 
but they promised redress of the coke men’s grievance, and this has 
since been removed. On the 25th ult., Mr. W. Thorne, the General 
Secretary to the Union, wrote expressing the sympathy of his 
executive with the Company in the mishaps experienced at the works— 
‘mishaps, however, not uncommon where new and complicated 
machinery is for the first time brought into work.’ The executive of 





the Union are anxious that the culprits shall be discovered and 
punished, if there has been foul play; and, in their name, Mr. Thorne 
repeats the offer referred to in last week’s JouRNAL, of a donation of 
£100 to the funds of a local hospital if on inquiry it shall be proved 
that the Union workmen had a hand in any foul and un-English 
proceedings. He also expresses willingness to further any efforts which 
the Directors may make for an immediate and impartial inquiry into 
the cause of the mishaps. The correspondence closes with an acknow- 
ledgment of the receipt of the letter by the Secretary to the Company, 
who promises to lay it before the Directors at their next meeting. 


<> 
ap gam 


EXTENSIONS AT THE NEWCASTLE (STAFFS.) GAS-WORKS. 





During the past eighteen months, the Corporation of Newcastle-under- 
Lyme have been reconstructing their gas-works ; the old plant having 
been found inadequate to meet the increased consumption of gas which 
has taken place. The cost when the work is completed will be about 
£16,000. The old plant and buildings have been entirely abolished, 
and in their place have been erected works of the most modern descrip- 


tion. A new retort-house 78 ft. 6 in. by 45 ft. has been built, with a 
coal-store adjoining it. The house is 35 feet high to the wall-plate, 
and is of a substantial design. The retort-settings in the old house 
were heated on the open firing principle. In the new house there are 
six beds of inclined retorts, nine in a bed; each retort being 18 in. by 
24 in., and 18 feet long. The retorts taper from 18 in. by 15 in. at the 
top to 24 in. by 15 in. at the bottom, so that the coke may slide out 
freely when the charges are spent. The settings are heated by Mr 
G. Winstanley’s patent regenerator furnaces, by which the heat of the. 
retorts can be gauged to a nicety. The whole of the settings were 
erected by his men. Alongside the works is a railway siding, from 
which a branch line is run into the coal-store. The coal is elevated 
from the store by suitable machinery into overhead hoppers; and the 
charging and the discharging of the retorts is performed automatically 
by shoots, &c. The whole of the retort-house machinery was made and 
erected by the New Conveyor Company, Limited. 

From the retorts the gas is conveyed by a 16-inch wrought-iron foul 
main to a set of new condensers, of Messrs. R. and J. Dempster’s make 
and design, and capable of dealing with 750,000 cubic feet of gas per 
diem. The old engine and boiler house, meter and governor room, 
pump-rooms, &c., have been pulled down, and a handsome block of 
buildings has been erected in a more convenient part of the yard. 

A new 30,000 cubic feet per hour reciprocating exhauster has been 
fixed ; the makers being Messrs. R. Dempster and Sons, of Elland. 
This, together with the old 26,000 cubic feet per hour rotary exhauster, 
makes ample provision for the exhaustion of the gas for some time to 
come. The boiler-house is furnished with two Lancashire boilers—one 
of 24 and the other of 12 horse power. 

The smallest gasholder tank, 60 feet in diameter and 15 feet deep, 
has been converted into a tar and liquor store-tank, from which these 
products are pumped up into an overhead cast-iron tank, whence they 
are loaded into boats or railway tanks through a 4-inch pipe. The 
large gasholder, which was formerly a single-lift one, has been tele- 
scoped, and its capacity thereby doubled. The storeage capacity of the 
works is now 470,000 cubic feet, which is sufficient for 13 hours’ supply 
in mid-winter. 

In order to complete the reconstruction scheme, there will shortly 
be erected two 25 feet square purifiers, which with two now in action 
will make the set perfect; and there will likewise be a tower scrubber 
65 ft. by 6 ft. The old small scrubber has been removed from its 
former position to the outlet of the new condenser ; so that, when the 
new one is erected, there will be plenty of power in this department. 
The present offices and workshops will also be pulled down to make 
room for larger and more convenient ones. 

The execution of the work has been attended with very considerable 
difficulty, principally on account of the awkwardness of the site of the 
works, which is not suited toa nice arrangement of plant and mains, 
and also from the nature of the ground, which is largely composed of 
soft clay. Some of the foundations of the new buildings have 17 feet 
of concrete beneath them. The extensions have been carried out by 
Mr. i iat ee Assoc.M.Inst.C.E., the Engineer and Manager of 
the works. 


= 
i — 





Gas Affairs at Widnes.—In the minutes presented by the Gas and 
Water Committee at the meeting of the Widnes Town Council last 
Tuesday, was a recommendation that application should be made to 
the Local Government Board for sanction to borrow £2000 for the 
extension of gas-mains. The Committee also reported that there had 
been a most extraordinary demand for automatic prepayment a 
meters. Since Sept. 29 about 670 forms had been applied for; an 
378 completed applications were already filed. Arrangements were 
being made for the fitting up of houses at the rate of 30 to 40 per 
week. The minutes were confirmed. 


K Trade Union Secretary in Trouble.—At the Sheffield — 
Court last Saturday, before Mr. J. H. Barber and Mr. G. F. Lockwood, 
Joseph Greaves was charged with having stolen, as a bailee, the su” 
of £170, the moneys of the Gas Workers’ and General Labourers 
Union of Great Britain. Mr. Neal, who appeared for the prosecutors 
said the prisoner was Secretary of the Shefheld District Union ; we 
in order to pay a levy which was due to headquarters in London, ‘ 
induced the trustees of this district, in whose names the money wae 
deposited in the Sheffield and Hallamshire Bank, to sign 4 cheq A 
for £110. Instead of remitting the money, he absconded with it. : 
warrant was granted on the oth ult.; but the man was not — “ 
until last Friday night. As the witnesses would have to come saat 
London, it would be necessary to have a remand. A detective " 
proved arresting the prisoner, who made no reply when ¢ ior 
Prisoner denied having misappropriated the money, and said he ae 
hand it over that day. He applied for bail. The Magistrates 
manded him until to-day ; refusing to allow bail. 


in t! 
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COLONIAL GAS ASSOCIATION, LIMITED. The Cuarrma\, in reply to a further question by Mr. Saward, said 
—_—_— they had a loan at 6 per cent., which now stood at £1750. They were 
The Annual General Meeting of this Association was held last Wednes- | in a position some months ago to pay this off; but the holders of the 


, , “f bonds asked for a bonus of 2 per cent. The Directors therefore 
ee BE Clement's Hewes, Clement's Lane, E.C.—Me. S.'Spuncen decided to let the loan run out ; and they would be quite free of it next 


in the chair. May. They had now paid off three times £1750; and since the balance- 
The Secretary (Mr. G. J. Gray) read the notice of meeting; and | sheet was made up, there had been a further reduction of £500. 

the report and accounts for the year ending June 30, which were On the motion of the CHairMAN, seconded by Mr. PARKINSON, a 

summarized in the JourNAL last week, were taken as read. dividend for the half year was declared at the rate of 4 per cent. per 
The CHAIRMAN, in moving the adoption of the report and balance- | annum, free of income-tax. 

sheet, said the shareholders would have learned from the former of Resolutions were passed, re-electing the retiring Directors (Messrs. 


the lamented death of their late Chairman, Mr. H. L. Hammack; and | S. Spencer and H. Andrews, jun.) ; electing Mr. A. G. Hammack to 


it was with the deepest regret that he had to ask the sympathy and | fill the vacancy on the Board caused by the death of his father; and 
condolence of the shareholders with his family. His loss to the Com- | re-appointing the Auditors (Messrs. A. Lass, Wood, and Co.). 


any was very great, as he was a most able and energetic Director ; Votes of thanks having been passed to the Directors and Manager 
and his (the Chairman’s) colleagues shared with him his feelings of | in Australia, and to the Chairman and Directors in London, 
sorrow that Mr. Hammack's services had been taken from them. Mr. Sawarp referred to the great interest which the late Mr. Ham- 


Having mentioned that, at the wish of his fellow Directors, he had | mack had manifested in the affairs of the Company ; and he moved a 
undertaken the duties of Chairman at that meeting, and until further | vote of condolence with the family in their bereavement. 

arrangements might be made, he said that, when the Directors met Mr. W. Bew seconded the motion, which was unanimously agreed to. 
the shareholders last year, they had to report how seriously the 





financial crisis in Australia had affected the Company ; and, unfortu- i. pee 

nately, the position of matters had not since then improved as GEORGETOWN (BRITISH GUIANA) GAS COMPANY. 
regarded their operations, and that day they had to regret that the profits . ieee 

at their command would only allow the declaration of a dividend at The Ordinary Half-Yearly Meeting of this Company was held last 


the rate of 4 per cent. perannum. Their Manager (Mr. G. Swinburne) | Tuesday, at the London Offices, 30, Gracechurch Street, E.C.—Mr 
had sent them a full and interesting report, in which he assured them CHARLES GANDoN in the chair 
that every economy was being exercised ; and he was hopeful that they : : ; 
had now touched bottom, and that the near future would bring them a The Secretary (Mr. S. Wood, F.C.A.) read the notice convening 
better and more lasting state of prosperity. It might take some time | the meeting; and the report and accounts, to which allusion was made 
to get back to the high rate of dividend paid two years ago. But, with | in last week’s issue, were taken as read. ; ; : 
returning confidence and the brighter outlook which the leading The CuarrmaN said it fell upon him on this occasion to bring the 
bankers, merchants, and chairmen of the chief industries in Australia | report and accounts under the notice of the shareholders ; and he did 
were giving voice to in their official utterances, matters were on the | so with two causes for considerable regret. The first was the loss the 
eve of improvement in the Colonies ; and if this much-desired state of | Company had sustained by the death of their late Chairman, Mr. 
things should come about, the Company would begin to feel the effect | Alfred Williams. This was referred to in the report; so that he 
of it at once at their various works. The business was suffering con- | did not think he need say much on the subject, except to emphasize 
siderably from the great economies practised by the consumers, | what was expressed therein—that they all very greatly regretted his 
Saaelally the railways at their various stations. They were using death. Mr. Williams was connected with the Company from its for- 
kerosene, as they found it cheaper ; but the Directors heard that great | mation—first as Engineer, and for the last twelve years as Chairman. 
complaints were being made, as the danger was considerably increased | He always too‘ a deep interest in their affairs; and they had benefited 
through the poor light obtained. Their Manager and other gentle- | very much y his advice and great business ability. His loss was 
men were urging that aduty should be put upon kerosene; so that the | severely felt by his colleagues on the Board, as it would be by all 
two illuminants could run fairly together in their competition. Some | who knew him. The second cause for regret was that the balance- 
time ago, the Victorian Government derived a revenue of about £70,000 | sheet showed a continued falling off in the Company’s business. At 
ayear from it; and it was possible the duty would be re-imposed. If | the last meeting, the shareholders were informed that the Electric Light 
this should be the case, they would see that it would operate at once | Company had contracted for lighting the whole of the streets of the 
to the advantage of the Company. Comparing the balance-sheet with | town, and that therefore this portion of the business was taken from 
that of the preceding year, the figures, speaking generally, had worked | them—at least for atime. During a portion of the half year under con- 
out to about 1 per cent. less as available for dividend. ‘Coal had cost | sideration, a part of the town was still lighted by gas; but now it was 
£5306, as against £5670; and the sales of gas and residuals, &c., had | entirely lighted by electricity, excepta small outlying district, in which 
produced £10,244, against £10,926. The various items making up there were only eighteen gas-lamps. They undertook the public 
the totals compared favourably with those of last year. The result | lighting at a price which yielded merely a small profit ; so that the loss 
was that there was a sum available for dividend of £3427, which, after | was not s0 severely felt as it might have been otherwise. At the same 
paying the debenture and fixed charges, allowed of the payment of a | time, the loss of the public lighting was to be regretted, because 
dividend at the rate of 4 per cent., which, considering all the circum- | the cost of producing the smaller quantity of gas was thereby relatively 
stances, the Board hoped would be accepted as satisfactory. Incon- | increased. As to the private consumption, although he could not 
clusion, he assured the shareholders that the Directors here and in | report any material improvement, yet he thought ‘it was somewhat 
Australia would continue to do their best in the interests of the | satisfactory that, in the face of the severe competition of the electric 
Company, and endeavour to get back—it might be slowly, but he | light, there had been little falling off. The Electric Light Company 
hoped surely—to the dividends of the first four years of their working. | started the supply of current at the commencement of 1892; and he 
The present report brought them to the end of the sixth year; and | found that the private gas-rental for the first half of that year amounted 
although the dividend was at present less than they could have wished, | to £2475, whereas for the six months ending June last it was £2346, or 
he should like to say that the average dividend since they commenced | a decrease of £129 in the two years, which was not very alarming. He 
been nearly 6 per cent. also found that, comparing last half year with the six months ending 
Mr. W. C. ParKINSon seconded the motion. December, 1893, there was an actual increase of £88. He did not 
Mr. J. G. FarTHING said, in reference to the revenue account, he | think it desirable that he should offer any criticisms upon electric 
thought that the amounts paid for coal, freight, wages, and repairs | lighting matters in Georgetown. But he wasbound to say that in such 
and maintenance should be stated separately, instead of being placed places gas was severely handicapped on account of the high cost of its 
together, so that the shareholders could ascertain the cost of manu- | production; so that it could not compete with electricity the same as 
facture per 1000 cubic feet. It would be interesting to know what was | in England, where the cost of manufacturing gas was less, and there- 
the make of gas and the quantity paid for ; and also whether any pro- | fore it could be supplied at a lower price. The price charged at 
vision was being made for paying off the debentures. If there was | Georgetown had been at the high rate of $34, or 14s. 7d. per 1000 
not, he would propose that this should be arranged for. cubic feet. After anxious consideration, the Directors had determined 
Mr. W. G. Grisson mentioned the fact that the unpaid calls on the | to reduce it to $2 8oc., or 11s. 8d. per 1000 feet, in the hope of encourag- 
shares amounted to £1346; and he inquired if any steps had been | ing its use for cooking purposes, and of retaining, or increasing, the 
taken by the Directors to secure payment. present number of consumers. As this reduced price only came into 
The CuairMAN replied that the greater portion of the sum alluded | operation on July 1 last, he was unable to say what the result would 
to by Mr. Gribbon referred to shares held in Australia; and it was | be; but he had hopes that it would be a satisfactory one for the Cor- 
being called in as rapidly as possible. It had been diminished from | pany. Further, the Welsbach incandescent gas-burner was being 
£2434 by about £ tooo during the year. Withregard tothe debentures, | introduced into Georgetown, © and was meeting with great favour ; 
they were issued for ten years; but he hoped that long before that and from reports which their Engineer and Manager (Mr. T. B. 
Feriod expired, they would get them at 4 per cent., or a saving of Younger) had sent them, he hoped it would be largely adopted. 
I per cent. As to the items in the revenue account alluded to by | He should explain with regard to the reduction of the price that 
Mr. Farthing, the Directors thought as this was a foreign Company, it | the charge made by the Electric Light Company was at the rate of 
was better that they should be lumped together in one item; but the | $24 per 10 Board of Trade units, which they claimed to be equal 
shareholders could see the Manager’s returns at the office. Respect- | to 1000 cubic feet of gas at $34. This made it appear that the Gas 
Ing the make of gas last year, it averaged 9500 cubic feet; and the | Company were charging an excessively high price, and that the 
Sales, 8622 feet. Calculating what was used on the works, left the | Electric Company could say their light was the cheaper. At $2 8o0c. 
amount unaccounted for at 7% per cent., which, for such districts as they approached very near to electricity, more especially when it was 


the Company supplied, was a low rate. remembered that the charge for it of $24 did not include the renewal 
Mr. A. Sawarp inquired whether anything further had been done as | of the lamps, which was a serious item in electric lighting ; and as the 
to the Proposal to buy the Northern Gas Company of Melbourne. Welsbach incandescent gas-burners were reputed to give, and did give, 


. Mr. W. C. Parkinson replied that proposals were made and negotia- | three times the light of an ordinary burner, they could prove to the 
tions werecom leted, for the purchase of that Company ; but itrequired | consumers that gas was really one-third the cost of the electric light, 
the consent of the several Local Authorities in whose districts the | and so they stood a good chance of holding their own against it. 
works or mains of the Company were situated. One of these Autho- | Comparing the accounts before them with the previous half year, 
Titles had definitely and distinctly from the beginning refused their | there was altogether a falling off of £215 in the total gas-rental, which, 
Sanction, unless the Company spent a very large sum immediately ; of course, was due to the loss of the public lighting. Residuals actually 
and this the Directors had not seen fit to do. The probability was | showed a slight increase, notwithstanding the smaller amount of coal 
that the whole thing would fall through ; but they would not be losers, that had been used. Onthe expenditure side, coal had cost £ 140 less ; 
use their Manager was the Liquidator of the Company. The and almost all the other items exhibited a reduction, which would 
ga of their loan to the Northern Company would be returned; and | most likely be considerably greater in the current half year, as they 
ey were receiving 7 per cent. interest on it, had now nothing to provide for public lighting. Thenet result was a 
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profit of £823, compared with {901 in December last. This £823 was 
sufficient to pay the dividend on the preference shares and at the rate 
of 4 per cent. per annum on the ordinary shares. On the last occa- 
sion, a dividend was paid at the rate of 5 per cent. per annum ; but 
this amounted to rather more than the profit made. Considering, 
however, that, after paying the 5 per cent., there was a balance of 

346, and a reserve fund of £2250, it might be thought that a larger 

ividend could be now declared ; but the Directors thought it more 
prudent to only recommend the division of what had actually been 
earned. The Chairman concluded by formally moving the adoption 
of the report and accounts. 

The Deputy-CHairman (Mr. Alfred Lass) seconded the motion, 
which was unanimously carried. 

On the proposition of the CHAIRMAN, seconded by Mr. Macnus 
OureNn, dividends were declared at the rates per annum of 8 per cent. 
on the preference share capital and of 4 per cent. on the ordinary 
share capital, both less income-tax (except upon dividends payable 
to the local shareholders). 

The Cuairman, in moving a vote of thanks to the various officials, 
spoke of the very anxious time they had had on account of the reduc- 
tion of the revenue ; and he was sure that one and all had been working 
very earnestly in the Company’s interests. . 

Captain H. THurBurN seconded the motion, which was cordially 

assed. 
. Mr. E. K. Biytu proposed a vote of thanks to the Chairman and 
Directors, and observed that it was a matter of great sorrow to him 
that he could not, as he had done on many similar occasions, include 
his old friend Mr. Williams. 

Mr. OuREN seconded the motion, which was agreed to. 

The CHAIRMAN, in acknowledging the vote, remarked that it was a 
most unpleasant thing for the Directors to see the dividend reduced, 
and to him it was particularly so, as his colleagues had done him the 
honour to place him in the position of the late Chairman ; and it was 
not an agreeable thing for him, for the first time he had to address the 
shareholders, to have to announce a smaller dividend. 


—~<> 
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THE CROYDON CORPORATION AND ELECTRIC LIGHTING. 





An Installation Agreed Upon. 

At the Meeting of the Croydon Town Council on Monday evening 
of last week—the Mayor (Mr. Alderman Rymer) in the chair—the 
following suggestions were brought up by the General Purposes Com- 
mittee with reference to an installation of electric lighting for the 


borough : ‘'(1) That the Corporation should arrange with some com- 
pany of undoubted stability to establish an installation for the com- 
pulsory area, at such contract price as the Consulting Engineer of the 
Corporation may approve. (2) That the Corporation should find the 
necessary capital for the above purpose. (3) That the company should 
undertake to work the undertaking for a term of years to be agreed, 
and to maintain the plant in thorough working order, taking the 
revenue to be derived from the undertaking, and satisfactorily 
guaranteeing to pay to the «siege interest and sinking fund 
upon the capital expended. (4) That power should be reserved to the 
Corporation to take over the undertaking from the company, upon 
terms to be agreed, at an earlier date than the expiry of the period 
stipulated in the first instance. If the foregoing recommendations be 
adopted, the Committee recommend that the Sub-Committee be 
authorized to retain and advise with a consulting engineer, to make all 
inquiries, and to report further.” 

Alderman MILLER, in moving the adoption of the recommendations, 
remarked that the question of the electric light had exercised the 
minds of the Council for something like five or six years. At present 
they were face to face with this difficulty: They had not yet the 
electric light in the town, except in private places; but he ventured to 
think there was a large demand for it. In fact, he knew this was so, 
as he had canvassed a number of tradespeople, and had ascertained 
that many of them wanted the light. People in the High Street were 
asking when it was coming. A large new station was in course of 
construction at East Croydon; and he had no doubt the Railway 
Company would be glad to be customers. Since he last addressed 
the Council on the subject, considerable advance had been made in 
electrical matters. At present there were 191 Provisional Orders in 
force ; aud out of them 124 were owned by local authorities. Of this 
number, 58 were being carried out. From all sides, evidence of the 
successful working of the installations was forthcoming ; and he hoped 
Croydon would not long be behindhand. Alderman Barrow, a 
member of the Leicester Corporation Gas Committee, had told him 
that electric lighting could not be a failure; and he (Alderman Miller) 
would assure those gentlemen who were interested in gas that the 
establishment of the light would not injure their interests. It was 
proved beyond question, in every town where there was electric light- 
ing, that gas did not suffer. He would not for a moment assert that 
the new light was cheaper than gas; but he did say that, if they had 
the former at 6d. per Board of Trade unit, it would compare with gas 
as 9: 7. Dealing with}the proposal of the Genera Purposes Committee, 
he said it was suggested that the Corporation should find the money 
for the carrying out of the installation by a company, whose stability 
should be carefully inquired into, and guarantees found to an under- 
taking that they should pay to the Corporaticn interest and sinking 
fund upon the capital expended for a term of years to be arranged. 
Therefore the Corporation would run no risk whatever. He had had 
an offer to establish an installation on the terms suggested. The 
parties would undertake, for a term of years to be agreed upon, to pay 
interest and sinking fund on the capital advanced—they, of course, to 
secure what profit there was on the working of the concern during the 
term. As to whether or not the speculation was a good one, he was 
prepared to say that there was not a local authority in the United 
Kingdom who had taken up electric lighting and worked it at a loss 
after two years. The Council had a valuable property in their Pro- 
visional Order ; and they would make a grave mistake if they parted 
with it. The Committee did not suggest this fora moment. All they 
proposed was that they should transfer it for a time, reserving to 





themselves the right of taking over, at the end of a stipulated, period, 
the undertaking of the company working it. 

Mr. Moss seconded the motion. 

Alderman Layton asked for an explanation of clause 2, as he under- 
stood the Council would find the capital, and so be responsible. 

Alderman MILLER bre joy that, supposing the works cost £20,000, if 
this amount were raised by a company, they would have to pay 6 per 
cent. for it, and the Council would have to pay it back again. But if 
the Council found the money, they could raise it at 3 per cent.; and 
this would be a great saving to the Corporation. 

Alderman Layton: I understand we should find the money. 

The Town Cverk (Mr. C. M. Elborough) explained that the Cor- 
poration were to arrange with some company of undoubted stability to 
establish an installation, and find the necessary capital for the pur- 
pose. Some members of the Council seemed to think the Corporation 
would find the money to work it; but this was not so, and the Com- 
mittee did not say so. 

Mr. S. EpripGE said it seemed to him that Alderman Miller had 
argued all along on the assumption that the installation of the electric 
light would be a success. Supposing, however, it turned out a failure, 
where were the Council going to get their money back from? It had 
been said that they would get it from the works connected with the 
installation. What were they worth ? Old iron; certainly not £20,000. 
What he wanted to know was how much in the pound they were likely 
to get if the experiment proved a failure. 

Alderman Foss, referring to the remarks of the last speaker as to 
the possibility of failure, reminded the Council that the selection 
of the undertaking company would rest with them. 

Mr. Gopson challenged the right of those members who were 
shareholders of, or interested in, the Gas Company to vote. 

Alderman Layton asked if any prospective shareholder in a Croydon 
Electric Light Company could vote. 

The Mayor said the question had been raised before ; and the Town 
Clerk had advised the Mayor for the time being that it was his opinion 
that a shareholder in the Gas Company should not speak or vote. 

Mr. Howarp MartTIn pointed out that this matter had nothing what- 
ever to do with their contract with the Gas Company ; and it had been 
stated that it would not affect the interests of the Company. 

The Town Crerk remarked that Mr. Justice Wright had frequently 
expressed the opinion that shareholders in a gas company were not 
entitled to speak or vote on such questions. There was no power to 
prevent them doing so; but it would be his duty to advise the Mayor 
not to count such votes. 

Alderman Layton inquired if there were not other opinions to the 
contrary. 

Mr. Moore asked if persons who were shareholders in any electric 
lighting company ought to vote. 

The Town Cierk said he should have limited his reply to share- 
holders in the Croydon and Crystal Palace Gas Companies, who had 
contracts in the borough. But he was certainly of opinion that a 
shareholder of an electric light company who intended to introduce 
the light should not vote. 

The Mayor said he must decide, under the circumstances, that the 
shareholders in the two Gas Companies named should not vote. 

After some further discussion, 

Alderman MILLER briefly replied. He said that, at the end of ten 
years (this period having been mentioned), the Company, having paid 
interest and sinking fund during that time, would hand over the works 
to the Corporation. Thus they would have established for them a 
business without a risk to themselves. Several members had spoken 
of the possibility of failure. He said that electric light in the hands 
of a local authority had never been a failure yet. He gave a number 
of instances of this, and drew special attention to the installation at 
Portsmouth, which, he said, was certainly the finest in the United 
Kingdom. The electric light had been as strongly opposed at Ports- 
mouth as it was at Croydon; but now the Chairman of the Electric 
Lighting Committee was the most popular man of the town. Having 
stated that the price to be charged for the light in Croydon would be 
submitted to the approval of the burgesses, and that the Corporation 
would have full supervision and control over the works, no matter by 
whom they were carried on, he concluded by appealing to the Council 
to agree to the recommendations, and thus prevent any further delay 
in the matter. . 

The Committee’s suggestions were then adopted without a division. 


»~ 
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ELECTRIC LIGHTING NOTES. 





A motion, which was down on the agenda in the name of Alderman 
Smith at the last meeting of the Liverpool City Council, in favour of 
authorizing the Watch Committee to enter into negotiations with the 
Liverpool Electric Lighting Company for the purchase of their under- 
taking at an early date, was shortly discussed, with the result that the 
question was referred to the Watch and Health Committees for their 
consideration and report. 

The Kingston-on-Thames Town Council recently applied to the 
Local Government Board for sanction to borrow {£6000 for electric 
lighting purposes ; but in consequence of the increased demand for 
current, the present machinery is, it is stated, inadequate to provide 
all that was necessary, and even the {6000 will not be sufficient to 
meet the expenditure which will be necessary within a very limite 
time. The Council have therefore decided to ask the Local Govern- 
ment Board to raise the £6000 to £10,000. The total original outlay 
on the works was £18,550. : 

Mr. R. Walton has lately held an inquiry at Whitehaven 19 
reference to an application made by the Whitehaven Trustees for 
sanction to borrow £6304 for electric lighting purposes, in addition 
to the £12,700 already borrowed. On the works originally sanctioned, 
the sum of £12,294 has been spent ; so that the Trusteeshave £ 406 in 
hand. It appears, however, from the evidence given at the inquiry, 
that they have executed further works at a cost of £3200; and they 
require the remaining £3510 for future extensions. None of the 
work for which the £6304 is required was provided for in the previous 
estimate ; and, according to the Surveyor and Engineer (Mr. Brodie), 
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the growing demand for the light has necessitated the extra outlay. 
This gentleman claims for Whitehaven the distinction of being the 
only town that has entirely superseded gas with electricity for public 
lighting. ‘There was no opposition to the application. 

Mr. H. Tulloch, one of the Inspectors of the Local Government 
Board, has held an inquiry at Portsmouth, with regard to an appli- 
cation of the Town Council for sanction to borrow £20,000 for electric 
lighting purposes. It was briefly explained by the Town Clerk (Mr. 
A. Hellard) that, although sanction was asked to borrow £20,000, the 
amount immediately required was only £6000; this being needed 
for the purchase of a new engine and dynamo, and the necessary trans- 
formers. As to the balance of the money, it was stated by Alderman 
G. Ellis, the Chairman of the Electric Lighting Committee, that it 
would probably be required for more machinery and to extend the 
area af supply. They had already 363 applications from just out- 
side the compulsory area; and if they obtained 500, they would ask 
for powers to extend it. They had now actually expended £58,238 
out of the £60,000 originally sanctioned; and they asked for permis- 
sion to use the balance of £1800 for house connections. The cost of 
house connections amounted, on the average, to from £8 to £10 per 
house. They had now in use in shops and houses 5224 16-candle 
power lamps, independent of the street service ; and they had besides 
applications for a further 1202 lamps not yetconnected. The Inspec- 
tor thought the progress during the year had been ‘* wonderful.” 

Last Wednesday, the new electricity supply works for Bolton were 
opened by Alderman Miles, J.P., Chairman of the Gas and Electric 
Lighting Committee, inthe presence of members of the Town Council, 
anumber of local merchants and manufacturers, and representatives 
from many of the leading towns in the kingdom. The establishment 
of works was first definitely considered in 1889, when notices were 
received from several companies declaring their intention to apply for 
parliamentary powers for the supply of electricity in the borough. In 
order to prevent private companies appearing, the Corporation 
appointed a Committee, and the necessary powers were obtained in 
1891. Mr. J. H. Rider was appointed Electrical Engineer; and, on 
his recommendation, the alternating current high-pressure system, 
with transformers, was adopted. Permission to borrow £40,000 for 
the purposes of the works was obtained from the Local Government 
Board; £22,695 of this sum being for initial requirements, and the 
balance for the prospective development of the undertaking. The 
erection of the works was commenced in December last year. Mains 
have been laid in the principal streets in the centre of the town. 
Alderman Miles was presented with an elaborate silver key as a 
souvenir of the occasion. In the evening, a banquet was held in the 
Town Hall, which was lighted for the first time by electricity, as 
were also several of the shops and hotels, and also the public square 
in front of the Hall. 
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Brynmawr and Abertillery Gas and Water Company.—A special 
meeting of the shareholders of this Company was held at the Gas 
Offices, Blaina, on the 2gth ult., for the purpose of hearing an explana- 
tion of the Abertillery Local Board (Gas and Water) Act, 1894, and of 
considering the subject of the transfer of the Company’s works to the 
Board. The occasion afforded the shareholders an opportunity of 
inspecting the extensions and alterations which have been carried out 
at Blaina during the year, in accordance with plans prepared by the 
Company’s Engineer and Secretary (Mr. T. Acland). All present 
expressed their entire satisfaction at the new works; and it was 
decided to go on until all the old plant has been replaced by new and 
more modern appliances. A hearty vote of thanks was accorded to 
Mr. Acland ; and he was also presented with a more tangible acknow- 
ledgment of his services. 


The London County Council and the Metropolitan Water ail 
—At the meeting of the London County Council last Tuesday, 
Sir G. D. Harris, as Chairman of the Public Control Committee, 
submitted the report, referred to in the JourNAL for the 3oth ult., 
tecommending that the Solicitor be instructed to take proceedings 
against the East London Water Company for failure to maintain 
in their district a constant supply as required by the provisions of the 
Metropolis Water Act, 1871; and it was adopted. Subsequently the 
Water Committee asked the Council to approve the expenditure, 
also alluded to last week, of £450 in surveying certain large reservoirs 
i connection with a scheme now being considered. Mr. Antrobus 
asked if the scheme was, as it had been rumoured, in regard toa 
direct supply from Wales. The Chairman of the Committee (Mr. 
Bassett Hopkins) replied that it would not be consistent with public 
interests to give any information at the present time. Mr. Howell 
Williams desired to know whether the Committee had considered 
the possibility of joining with the Birmingham Corporation to get a 
Part of the future supply of water for London. Mr. Hopkins said the 
matter had certainly not escaped attention. The recommendation of 
the Committee was approved. 


The New Water-Works for Gainsborough.—The misfortunes of the 
ainsborough Local Board in connection with their proposal to con- 
Struct new water-works are not yet at an end. At their meeting 
yesterday week, they had under consideration a communication from 
the Local Government Board respecting the loan which they had 
applied for to enable them to carry out the works. The Local Govern- 
ment Board, it appeared, had decided to comply with the application 
0 far as it related to the amount required for preliminary works, esti- 
meets to cost £5570. In the event of the works proving successful, 
¢ Board said they would be prepared to consider an application for 
an extension of the time fixed for the repayment of the loan, also the 
application made at the inquiry for permission to borrow £500 for the 
Purchase of land as a site for a new reservoir. The Local Govern- 
Ment Board’s sanction of Nov. 11 to the borrowing of £10,000 and 
3455 for water-works had been cancelled. There was considerable 
‘scussion on the matter ; and the general opinion was that the Local 
. vernment Board's proposition would involve too heavy an expendi- 
why aa the ratepayers. It was resolved that a reply be sent to the 
could Government Board to the effect that the Board regretted they 
Not accept the sanction on the terms stated. 





NOTES FROM SCOTLAND. 


From Our Own Correspondent. 
Saturday. 

The discussion, to which I referred last week, with reference to the 
appointment of Mr. iF Barr, of Glasgow, as Oversman in the 
Falkirk gas transfer arbitration, took place before Lord Low in the 
Bill Chamber of the Court of Session: to-day. The Magistrates of 
Falkirk seek to have Mr. Barr interdicted from accepting the office of 
Oversman, to which he has been appointed by the two Arbiters, and 
from doing anything in the arbitration. The Arbiters were appointed 
on Oct. 4; and on the oth they selected Mr. Barr. In the usual way, 
it was intimated to Mr. Barr by them that they had appointed him ; 
and Mr. Barr telegraphed, in reply, to Mr. Corbet Woodall: ‘* Was 
asked some time ago to act as witness for Falkirk Commissioners. 
Have done nothing whatever in the case as yet, nor have I seen any 
papers connected with it; so am perfectly free to accept your appoint- 
ment, if, in the circumstances, you and Mr. Stevenson confirm it. Your 
letter and this telegram have been communicated to Failkirk Com- 
missioners.’ This was quite straightforward on the part of Mr. Barr. 
As soon as they learned of it, the Police Commissioners objected to the 
appointment; but the Gas Company are quite pleased with it, 
probably on account of the prospect that Mr. Barr’s elevation to be 
the judge in the arbitration will deprive the Corporation of their 
principal witness. The objection of the Commissioners is founded on 
the fact that on July 13 last their legal adviser had a long interview 
with Mr. Barr, at which the legal adviser communicated to him the 
views which the Magistrates entertained with regard to the subject in 
dispute, the contentions which they were to use as to the sum to be 
paid for the gas undertaking, and the evidence which it was proposed 
to lead. Mr. Barr expressly requested to have a statement of the 
proposed evidence put before him; and in return he communicated his 
views, not only with regard to the lines upon which the case should be 
constructed and the principles upon which the valuation should be 
made, but also as to the evidence to be led and the witnesses to be 
examined. The legal adviser for the Corporation was guided by Mr. 
Barr in those matters. The Arbiters, without any knowledge that Mr. 
Barr had been consulted by the Corporation, nominated him. Although 
Mr. Barr had not done anything in the matter, he had thought a great 
deal about it, and had communicated his views. Counsel submitted 
to his Lordship that, if it could be shown that Mr. Barr could not 
approach the subject with an entirely impartial mind, the Court would 
agree that the Arbiters were not entitled to appoint him. The 
Corporation really believed that Mr. Barr’s mind would be seriously 
biassed. Of course, Mr. Barr did not put in an appearance at the 
discussion. The opposition to the petition of the Magistrates was 
undertaken by the Gas Company, on whose behalf it was submitted 
that none of the statutory objections had been stated to Mr. Barr's 
appointment, and that Mr. Barr had not come within a hundred miles 
of doing anything which would prevent him being a perfectly fair and 
just Oversman. They sympathized very much with Mr. Barr, because 
he felt that his professional honour was touched. Lord Low con- 
tinued the case till next week, to allow the Magistrates to make a fuller 
statement on the recordthan they had done. If his Lordship should 
resolve to continue Mr. Barr in office, the arbitration must, according 
to the statute, be concluded by Jan. 9. If he should cancel 
Mr. Barr's appointment, I suppose there would be three months to run 
from thedateof the newappointment. That would probably be a thing to 
be deplored, because it would give the parties opportunity for two or 
three other applications for interdict. This is the third which has 
been made. 

The gas consumption in Edinburgh and Leith is rising very satis- 
factorily. During the month of September, there was an increase 
upon the same month last year of nearly 2 million cubic feet. At a 
meeting of the Commission on Monday, Mr. Kinloch Anderson brought 
under the notice of the Commissioners a result of the late strike of 
miners, in the circumstance that one of the contractors for coal esti- 
mated that he would be unable during the winter months to meet the 
requirements of the Commissioners by 4500 tons out of 26,500 which 
are yet to be delivered. The Works Committee recommended the pur- 
chase of another coal, which would be 3s. 4d. dearer in sperm value ; 
and this was agreed to. The Works Committee also reported that, on 
account of short supplies during the strike, they had authorized the 
purchase of 2000 tons of Etherley Grange screened coal, with the option 
of purchasing other 2000 tons if the Engineers considered it necessary. 
This was the last meeting of the Commission until after the muni- 
cipal election; and as Lord Provost Sir James Russell's term of office 
expires this year, a vote of thanks to him was proposed by Mr. Kinloch 
Anderson, who said that the Lord Provost had been able to bring to 
bear upon their discussions a scientific knowledge which the laymen in 
the Commission could not. In that connection he made an intimation, 
to the effect that that day his Lordship was to have an interview with 
Messrs. Humphreys and Glasgow on the subject of introducing the 
manufacture of water gas. The Commissioners have already 
agreed to erect plant for the Peebles oil-gas process in the 
Edinburgh works; but they have not started work yet, because, 
I understand, the plans are not finally adjusted. Should they 
resolve to give water gas a trial, they would be likely to erect 
the plant for it at Leith, where the Commissioners are about to begin 
extensive alterations on the works. The Lord Provost, in acknow- 
ledging the vote, said that some people were not yet persuaded that it 
was right to purchase the gas undertakings; but all that he would 
say was that it was a pity they did not purchase them twenty years 
ago. It is unfortunate that, with so much common sense as his Lord- 
ship undoubtedly possesses, he should be so alarmed about electric 
light. He went on to counsel the Commissioners to endeavour to 
supply good gas at a cheap rate, because he was convinced, from the 
experience of other places, that unless they did that the Electric 
Lighting Committee would get the better of the Gas Commission. 
Unless he be re-elected, which there is a proposal to do, this was his 
Lordship’s parting shot. It is a pity he did not give some reasons 
for his conviction. 

An arbitration took place in Edinburgh this week in a question 
which has arisen between the Caledonian and North British Railway 
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Companies, regarding access to the Glasgow Corporation Gas-Works. 
Lord Watson was the Arbiter who was mutually chosen. The North 
British Company have for years had direct communication with the 
Dawsholm and Temple Farm Gas-Works; and now, when the Cale- 
donian Company are to have a line from the east side of Glasgow to 
Dumbarton, passing near the works, they intend to have it connected 
with the rails inside. Such a connection would, of course, be a great 
advantage both to the Corporation and the Caledonian Company ; but 
the North British Company would, unless they are otherwise com- 
pensated, lose the earnings from the haulage of all material brought 
over the other Company’s lines. 

Mr. Councillor Dugald M‘Innes, of Greenock, has, in an address to 
the electors of the town, replied to the remarks of Dr. Cluckie with 
reference to the position of the gas undertakings in Greenock and 
Paisley. The burden of the reply is that Dr. Cluckie’s last statement 
does not agree with a former one he made, and that Dr. Cluckie 
should make his statements in committee, where his advice and 
active co-operation would be hailed with the utmost satisfaction. 
There is no doubt the latter remark is correct ; but there are some who 
like to keep themselves free from the responsibilities of committee, in 
order that they may be able to appeal to the public. The subject 
cannot be a pleasant one for the Managers of the two works ; and it is 
therefore to be hoped that the last has been heard of it. 

The Dundee Gas Commission held their last meeting on Wednesday. 
With the reconstitution of the Town Council next week, the Com- 
mission will become merged in it. Lord Provost Low made a vale- 
dictory statement, of a laudatory nature, and proposed the thanks of 
the Commission to Mr. Mitchell, who is Convener of the Finance 
Committee, and to Mr. Brownlee, the Convener of the Works Com- 
mittee. Mr. Mitchell, in response, mentioned the interesting fact that, 
with the exception of a year or two when he was out of office, he had 
been Convener of the Finance Committee since 1878. He had, he 
said, seen the revenue of the Gas Commission almost doubled, and 
the leakage reduced from 18 to 8 per cent. The Town Council would 
come into possession of the gas-works in a most complete state of 
efficiency; and he trusted that the same management which had 
characterized them in the past would be maintained. No arrange- 
ments were made for the obsequies of the Gas Commission; but 
probably that will be attended to. 

The Commissioners have also trouble with their coal supply, on 
account of the late strike. Their stock of coal on Sept. 30 amounted 
to 6251 tons; and two letters have been received from contractors for 
coal, stating that they will be unable to fulfil their contracts. One of 
them expects to be 3000 tons short. A local firm wrote complaining 
that they had not been asked to give quotations for English coal, while 
orders had been given to others. This shows that they have been 
making up their coal supplies from south of the Border, as so many 
others were doing. 

The Lockerbie Gas Commissioners on Tuesday night had a report 
before them from Mr. Patrick O’Neill, the Manager, explaining the 
conduct of his wife in ejecting Mr. Jardine, one of the Commissioners, 
from the works. Mr. O'Neill's statement was that he found Mr. Jar- 
dine in the works one night after ten o'clock, and spoke to him about 
being there so late; the next day, when he was absent looking after 
main-laying, Mr. Jardine went to the works and spoke to a man 
in the retort-house about tar which was oozing from one of 
the retorts; that the man referred him to the Manager; 
that Mr. Jardine then began to make a noise which attracted 
Mrs. O'Neill's attention; that when she went into the retort- 
house, Mr. Jardine used insulting language to her; and that she 
then took him by the back of the neck and ran him out. Atthe 
meeting on Tuesday, Mr. Jardine denied the accuracy of Mr. O Neill’s 
statement. The Commissioners had a long talk over it, in the course 
of which it was mentioned that action like Mrs. O’Neill’s was 
humiliating and intolerable ; and it was pointed out that Mr. O'Neill 
had made no apology. They therefore resolved to call upon him to 
give an ample apology for his wife’s conduct, as well as an under- 
taking that such would not occur again. The latter is rather a hard 
condition to impose upon the Manager. The undertaking should 
rather be from Mrs. O'Neill. 

The Perth Gas Commissioners held a meeting on Monday, at which 
a letter from Mr. T. Whimster, their Engineer and Manager, was read, 
stating that he agreed himselfito pay the addition of £46 which has 
been made to the salary of Mr. Easson, the Assistant-Manager. The 
Commissioners accepted this. 

Some trouble, it appears, has recently been experienced in the 
working of the Tain Gas-Works; and Mr. J. Thomson, Manager of 
the Inverness Gas-Works, was called in to inspect the works. His 
report, which was read at a meeting of the Tain Town Council this 
week, was to the effect that the works were in the best possible order. 
He made several suggestions as to the working of the plant; and the 
Convener of the Committee stated that these had been adopted with 
the best results. It was resolved to minute the thanks of the 
Council to Mr. Thomson for his promptitude in examining the works, 
and for the full report he had given them. 


& 
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The Position of the Leicester Corporation Water Supply.—The 
recent rainfall has materially increased the stock of water in the 
Leicester Corporation reservoirs. Early last week, it was reported by 
the Water Department that the rainfall during the previous six days 
had been 1°81 inches, and that the stock of water was 109 million gal- 
lons, against 89 millions at the beginning of the period mentioned. 
The inflow from Ellistown had been 319,128 gallons per day ; and from 
Swithland 435,971 gallons—making a total daily supply from those two 
sources of 755,099 gallons. The average supply he the deep wells 


had been 392,000 per day. At Thornton, the rainfall for the year 
to the date of the report had been 17°84 inches, compared with 
17°68 inches the previous twelve months; and at Bradgate it had been 
18°66 inches, as against 17°93 inches. At Thornton the water had been 
drawn down below the weir 19 ft. 6 in., leaving astock of 51 million 
gallons; and at Bradgate it had been drawn down 21 ft. 5 in. below 
the weir, the present stock being 58 million gallons. 





CURRENT SALES OF GAS PRODUCTS. 


LivERPOOL, Nov. 3. 

Sulphate of Ammonia.—The market remains unaltered as far as 
prices are concerned ; and the forces hitherto employed by buyers of 
every calibre to provoke a relapse are proving ineffective. The faint 
attempts still made to cause prices to relax may be ignored in view of 
the present position—in fact, seeing how readily spot parcels are being 
picked up, it is almost a wonder the improvement has not made 
further practical progress. Inquiries have been very numerous 
during the week; but makers are now constantly. looking for an 
advance on their last sales, so that buyers, in many instances, did not 
send further orders, though the gain they expect to get by waiting a 
short time is not discernible at present. The production does not 
seem to increase rapidly ; and sulphate will be wanted more and more. 
Forward business le become stationary, and that of a speculative 
nature has ceased entirely; but some business is reported from 
Scotland at £13 2s. 6d. up to March next. Nitrate is dropping. 


Lonpon, Nov. 3. 

Tar Products.—A fair amount of business has been done in most 
roducts. There are buyers of benzol, at prices quoted below, both 
or spot and forward delivery. It is difficult to forecast the future of 
benzol; but there is a decided tendency to firmness for “ futures,” 
Pitch retains its value for early delivery; but grave doubts are 
expressed as to its continuing to realize the price mentioned in this 
report, after the turn of the year. Distillers cannot make up their 
minds whether the values are due to speculative operations, or toa 
legitimate demand for consumption. It is quite clear that very few 
distillers are reaping the benefit of the present high walues; having, 
as is customary in the trade, sold their season’s production before 
values advanced. Carbolic and cresylic acids are in better request at 
improving rates. Solvent naphtha is moving off moderately well; 
and the prognosticated fall in value as the season advanced has 
apparently not taken place. A considerable margin is being shown 
in the prices paid for tar contracts; position and constitution evidently 
influencing prices. Prices are as follows: Tar, 16s. 6d. to 21s. Pitch, 
prompt, 39s. ; forward, 36s. Benzol, go’s, 1s. 3d.; 50's, 1s. 2d. Solvent 
naphtha, 1s. 3d. Toluol, 1s. 3d. Crude naphtha, 54d. Creosote, 
liquid, 2}d.; ordinary, 14d.; salts, 17s. Cresylic acid, refined, Is.; 
brown, 10d. Carbolic acid, 1s. 6d. Anthracene, ‘'A,’’ 1s. 1d.; 
 B,” z0d. 

Sulphate of Ammonia.—Important business in this article has 
taken place. Large shipments have been made; and there are ready 
buyers at £12 10s. to £12 15s., less 34 per cent. Gas liquor is offered 
at 7s. 6d. to 11s. 


COAL TRADE REPORTS, 


From Our Own Correspondents, 

Lancashire Coal Trade.—The position in this district remains 
without improvement. Even in the better qualities, suitable for house- 
fire purposes, the demand coming forward is not sufficient to keep pits 
on full time; whilst all other descriptions of fuel meet with a very 
slow inquiry. Best Wigan Arley coals still only in exceptional cases 
fetch more than 11s.; Pemberton four-feet and seconds Arley can be 
bought at gs. 6d. to 10s.; and house-fire coals, at 8s. to 8s. 6d. at the 
pit mouth. The lower qualities of round coal are difficult to move; 
and for these prices are extremely low, with a weakening tendency. 
For inland sales, ordinary descriptions of steam and forge coals are 
freely offered at about 7s.; whilst for shipment, considerably under 
this figure is taken. In some cases, steam coals delivered at the ports 
on the Mersey are obtainable at from 8s. to 8s. 6d.; with better 
qualities, suitable for house-fire purposes, about gs. to 9s. 3d. Supplies 
of engine fuel continue a complete glut upon the market, with such 
large quantities offering in special lots at excessively low figures, that 
it is difficult to quote anything like a definite price. Good Yorkshire 
slack has been offered, under special circumstances, at as low as 1s. 6d. 
per ton at the pit mouth, with Derbyshire at about the same figure; 
whilst for Lancashire “amg! gina range from 3s. to 3s. 6d. per ton for 
common, up to 5s. and 5s. 6d. for the better qualities. 

Northern Coal Trade—There is greater irregularity in the 
Northern coal trade in the past few days, as is often the case in early 
winter, when there are smaller shipments to the Baltic, and when 
delay in the arrival of steamers detained by stormy weather throws 
some of the collieries out of gear. Best Northumbrian steam coals are 
quiet, and may be had at from ros. to ros. 3d. per ton f.o.b.; though 
this price is one that might be modified by any important change in the 
weather. Second-class steam coals are gs. to 10s. per ton ; and several 
pits have only part work. With this limitation, there is a less prto- 
duction of small coals. Thus steam smalls retain a fair price, and are 
quoted at from 4s. 3d. to 4s. 6d.; but the latter rate is not frequently 
paid. In regard to gas coals, the deliveries are now very large; an 
the production is well taken up. The prices vary from 7s. 3d. to 75: od. 
per ton f.o.b., and most of the contracts that are now running are at 
equivalent prices. In manufacturing coals, there is no change ° 
moment. Coke varies much with different producers ;.but generally 
the price is from 13s. 6d. to 14s. 6d. per ton f.0.b.—the local demand, 
however, being the best. Gas coke is steady; and though the output 
is now large, there is a fairly good demand, so that the stocks are not 
much increased. Prices show no change this week. : 

Scotch Coal Trade.—There is great activity in the coal trade in 
Scotland. The output is not yet back to its normal condition ; but 
already there are complaints of trade being hampered by a scarcity 0 
waggons. Splint coal is in great demand. Many owners of gas-wor . 
are buying it largely in lieu of cannel, which they are finding it difficult 
to obtain. Prices are tending downwards, though it is difficult . 
quote them lower. The quotations are: Main, 8s. 6d. ; ell, 95. 3d. “9 
gs. 6d.; splint, 9s. 3d. to gs, 6d.; and steam, gs. 6d. per ton wes 
Glasgow. The shipments for the week amounted to 110,510 tons—@ 
increase compared with the previous week of 21,951 tons, but a deceen® 
as compared with the corresponding week of last year of 105,111 tons. 
For the year to date, the total shipments have been 4,065,335, ton 
a decrease compared with the same period last year of:2,447,518 tons. 
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Electric Lighting at the Heckmondwike Gas-Works.—The purify- 
ing department of the Heckmondwike Gas-Works is now illuminated 
by the electric light. The installation (which cost about £150) com- 

ises 20 incandescent lamps of 16-candle power each, though the 
dynamo is capable of supplying 30 more lights of similar power. 

he electricity is generated by means of one of Crossley’s 3-horse 
power gas-engines. 

Failure of the Electric Light at the Foreign Office —On Monday 
evening last week, some inconvenience was caused at the Foreign 
Office by the sudden failure of the electric light. It has since been 
explained by the Secretary of the Westminster Electric Supply 
Corporation, Limited, in whose area the building is situated, that the 
accident was not due to any interruption in the supply of energy from 
the mains, but to the melting of a safety-fuse within the building. 
The effect was to extinguish the lamps on one floor until a new fuse 
could be inserted. 


The Finances of the Leeds Corporation Gas and Water Depart- 
ments.—From a report which has been prepared by the City 
Accountant of Leeds on the debt and revenue of the city for the year 
ended March 25 last, we learn that the outlay on the gas-works 
capital account in the twelve months was £36,168; and on the water- 
works account, £36,041. Since the passing of the Leeds Improve- 
ment Act of 1877, the Corporation have spent on the gas-works 
£311,964 ; and on the water-works, £520,172. The sums remaining to be 
expended against the parliamentary borrowing powers on March 25 
last were: Gas-works, £299,421 ; and water-works, £294,196. 

Additional Purifying Plant at the Chesterfield Gas-Works.— 
The Directors of the Chesterfield Water and Gas Company some time 
ago decided on putting down additional purifying plant at the gas- 
works. This has now been done, to the designs of Mr. C. E. Jones, 
the Company's Engineer and Manager, under whose superintendence 
the work has been carried out; and the plant was formally brought 
into use last Thursday by the Chairman (Mr. R. T. Gratton). In 
doing so, he remarked that it was 19 years ago that he turned on the 
gas to the new holder, and started other machinery on the same pre- 
mises. The contract for the new building was given to Mr. Wright, of 
Chesterfield; Messrs. R. and J. Dempster, of Manchester, furnishing 
the ironwork. 


The Assessment of the Stourbridge Gas-Works.—A special report 
dealing with the rating of the gas-works was submitted by the Gas 
_Committee at the meeting of the Stourbridge Board of Commissioners 
yesterday week. It stated that the Assessment Committee had increased 
the rating of the gas-works in Amblecote from £556 to £1434; and 
that there were increases in the assessment of the mains in the various 
parishes supplied with gas. The total increase in all the parishes, in- 
cluding Amblecote, was from £2018 to £3174. The Committee recom- 
mended the Board to appeal against the increased assessments ; and 
if necessary to carry the appeal to the highest courts. There was a 
discussion on the subject ; and ultimately it was agreed that the Com- 
mittee should, in the first instance, report to the Board the result of 
their appeal to the Assessment Committee. 


The Recent Gas Exhibition at Stafford.—At the meeting of the 
Stafford Town Council on Monday last week, the Gas Committee 
reported that the expense in connection with the recent gas exhibition, 
Noticed in the JouRNAL for the 23rd ult., was about £30. Alderman 
W. H. Peach, in moving the adoption of the report, said the exhibition 
was a most unqualified success—much more so than the Committee 
expected. The immediate result to the Gas Department was the sale 
or hire of 219 stoves, fires, &c., which would be an additional means 
of consuming gas. The report was adopted. In our notice of the 
exhibition, it was stated that the Tangye gas-engine which drove the 
dynamo supplying the stand of Messrs. Alexander Wright and Co. 
with electric light was supplied and fixed by the Gas Committee. We 
have since been informed by Mr. F. Wright that it was purchased and 
fitted up at the expense of the firm. 


Improvements at the Nantwich Water-Works.—Major-General 
Crozier has recently held an inquiry at Nantwich respecting an appli- 
cation by the Loot Board for power to borrow £1150 for water supply 
purposes. It was explained by the Clerk (Mr. A. E. Whittingham) 
that the object of the Board in asking for the loan was to extend their 
resources by utilizing the storeage capacity of the land in the vicinity 
of the reservoir and mere. The total storeage capacity at present was 
12 million gallons; and the Board proposed to increase it by cleaning 
out the osier beds. In answer to questions, Mr. Whittingham also 
Stated that the amount paid in water-rents was at present £70 a year 
to the owner, and {10 to the tenant of the land whence the supply 
Was drawn. But these terms would shortly be increased to £100; and 
the lease would be spread over 5000 years! A suggestion was made in 
the course of the proceedings that a supply of water should now be 
Procured from another source; but there was no real opposition to the 
Board's application. 


cane of Shares.—Twenty-nine £5 shares in the Brompton, Chatham, 
illingham, and Rochester Water Company were recently put up to public 
Competition at Chatham, and realized from {£15 2s. 6d. to £15 5s. each. 
ae ety fully-paid {10 shares in the Marlow Gas Company have 
: rtd changed hands at an average price of £13 2s. 6d. ; and tenshares 

the same nominal value in the Marlow Water Company have fetched 
£13 78. 6d. each.——Mr. A. B. Davis sold at Swansea last Tuesday a 
f 74 per cent. shares in the Swansea Gas Company, at £41 15s. and 
” Tos.; and £25 of stock in the Bristol Water Company, at the rate 
Sheets per cent.——At Calverley last Wednesday, six {10 “B” 
{16 es (£8 paid) in the Eccleshill and Bolton Gas Company were sold at 
“0 a share ; and five {10 fully-paid “A” shares in the Clayton, 
re and Thcrnton Gas Company found a purchaser at the same 
2 tii Thursday, several lots of £50 stock of the Maidstone Gas 
ed. fo were sold at prices ranging from {110 to £120; some {£25 
whee £55. £55 I0S., £58, and £60, and some fro shares 
shares rs £24 tos. each. On the same occasion, some f1o ordinary 
Preferenc the Maidstone Water Company were sold for £27 tos. apiece ; 
of fro >, shares of similar value realizing £14 10s. each. A parcel 
pai pte tes was knocked down at £18 ros. per share. Eight fully- 

ares in the Cranbrook Gas Company were sold for £20 each. 





The Water Rights of the Halifax Corporation.—The action pend- 
ing between the Halifax and Morley Corporations in regard to the 
water supply of Morley and the surrounding district was in the paper 
a few days ago for hearing by Mr. Justice Romer. But a settlement 
has been arrived at; and the case has been struck out of the list. 

Gas Explosion at Liverpool.—On Saturday a serious gas explosion 
occurred at a warehouse in course of erection in Parliament Street, 
Liverpool. Workmen were fitting in the gas-engine, when, from some 
unexplained cause, an explosion took place—two men being injured 
and removed to the hospital. The building was set on fire; but the 
flames were soon extinguished. 

The Softening of the Water Supply at Southampton.—The water- 
softening plant of the Southampton Corporation is to be improved, and 
six new filters are to be erected, at a total cost of £2000. In discussing 
this matter at the last meeting of the Council, the Water Engineer 
(Mr. W. Matthews) stated that whereas in 1892 the consumption of 
water was 780 million gallons, last year it was 960 millions. 

Lecture on Gas Distribution at Kidsgrove.—In the Public Hall, 
Kidsgrove, last Tuesday, Mr. Amos Shires, delivered a lecture, which 
was profusely illustrated, on ‘‘Gas Distribution.’’ Mr. J. Lockett, 
M.E., F.G.S., presided. The lecturer dealt with the methods adopted 
by the Gas Company in conveying the illuminant to their customers, 
and explained the principles upon which gas-mains are laid. He 
said that cast iron was preferable to wrought iron; but that mains 
composed of steel were found to be the best. Many eminent engi- 
neers encased their mains to prevent them from being affected by 
the ground in which they were laid, and which sometimes led to 
corrosion. Cinders were the worst material in which pipes could 
be placed. The lecturer then dealt with the question of leakages, 
and pointed out the way and seasons in which they were more easily 
discovered. In speaking of consumption, he said that the best burners 
were the cheapest. Mr. Shires then referred to the application of 
gas to domestic purposes. Throughout the lecture, illustrations were 
given by means of sremente supplied by Messrs. W. and B. Cowan, 
Messrs. J. and J. Braddock, Messrs. J. Stott and Co., and Messrs. C. 
and W. Walker. Much interest was taken in the exhibition made by 
the Automatic Gas-Meter Company, Limited, of Manchester, who 
showed their latest design of prepayment meter. 


Ree 
GAS AND WATER COMPANIES’ STOCK AND SHARE LiST. 
(For Stock Market Intelligence, see ante, p. 862.) 






























































when |Ee¢ Paid | Ghost vor | Yield 
Iesue. |Share| ex: (S58 mAME. per | Prices |"8l’| invent 
ete Share a ment. 
£ Pp. c. GAS COMPANIES. £48. d, 
$90,000} 10 |11 Oct. _ Alliance & Dublinrop.c. .| 10 | 19-20] +. |5 5 0 
100,000] 10 ” 7 Do, yp.c_ .| 10| 13-14] -- 15 7 2 
300,000] roo | 2 July 3 Australian (Sydney) 5 % Deb,| roo |f05--107| .. 413 4 
100,000} 20 j14 June Bahia, Limited. . « « »| 20| 9-—If |—I |141010 
@00,000/ 5 |\11 May | 64 |Bombay, Limited . . « .| § +4 + |416 5 
0,000] § ra P Do. New . « « « » 42-42} -- |5 9 8 
380,000] Stck.|15 Aug. | 114 |Brentford Consolidated . .| roo |230—235) -- |4 17 10 
180,000] ” 84 Do. New. « « « «| 100 |!77—182| -- |4 13 4 
220,000|Stck. |28 Sept.| 11 |Brighton & Hove Original .| 100 |213—218)+3 |5 o 11 
888,500|Stck./30 Aug.| 5 |Bristol, « «2 « » « « «| 100 |!15—-120) .. |4 3 4 
320,000] 20 {28 Sept.| 11} |British, . » « « + «+ «| 20 [483-494] + |4 10 10 
50,000] ro |30 Aug. | 11g |Bromley, Ordinary 10p.c. .| 10 |2!19—228| -- |5 2 2 
$1,510) 10 ” 8 Do. P.c. «| 10 |164—174] .- 4 27 2 
328,750] 10 am 2 {Buenos Ayres (New) Limited) ro | 5-74 | -- |2 15 3 
000] 100 | 2July | 6 . —— Deb, | too |10f—10;! .. [5 15 ; 
150,000, 20 |12 July | 8 |Cagliari, Limited . . » «| a0 |254—264| .. |6 0 
“§50,000|Stck./11 Oct. | 13 |Commercial, Old Stock . .| 100 |267--272) «- [4.15 7 
165,000] ,, ” 10 Do. Newdo.. . Too |\'95--20 | -- |5 0 O 
160,762) ,, |14June| 44 Do. 44 Pp c. Deb. do.| too |132—137] -- |3 5 8 
800,000! Stck.|14 June | 13 |Continental Union Limited.) 100 |242—247| «+ |5 5 3 
200,000] ,, ” 10 10. 7p. c. Pref .| tog |210—215} -- |, 13 0 
535,000/Stck.|30 Aug. | 5 |Crystal Palace Ord.5 p.c.Stk-| 109 |!12--117| +» |} 5 6 
480,090} 10 \27 July | 11 |European, Limited. . . «| 10 224-238 ac ig 13 7 
354,060) 10 ” It Do. Partly pald | 74) 16-17 | .. |4.17 1 
5,046,590)Stck |'5 Aug. | 12 |Gaslight & Coke, A, Ordinary] 199 |248—252) -- |3 15 3 
100,000] ,, ” 4 Do. B, 4 p. c. Max.| 199 {105—II0} .. [3 12 9 
665,000] ,, " 10 Do.C, D, & E, 10 p.c. Pf.| 199 |277—282) .- |3 10 10 
30,000] ,, ” 5 Do. E. 5p. c. Prt. .| roo |130—-135} «-- |3 14 FI 
,000} 5 ” 74 Do. G, 74p.C. do. .| 199 |200—205} .. |3 13 2 
1,300,000} ,, ” 7 Do, H, 7 p. c. max .} 100 180—185 +s 13:15 8 
463,000] ,, " 10 Do. jt p.c. Prf. .| roo |275--280| .. |3.11 5 
476,000] ,, ” 6 Do. »6p.c. Prf. .| y99 |165—170) .. |3 10 7 
1,061,150) ,, |'4 June] 4 Do. 4p.c. Deb. Stk.) yoo |127—-130) .- |3 1 6 
294,850) ,, ” 44 Do. 44p.c. do. too |132—137| -- |3 5 8 
000] 4, ” 6 Do. 6p.c. do roo |180—185! .. |3 4 10 
3,800,000] Stck.|11 May | 12 Engerial Continental . . «| zo00 |230—-235)+2 |5 2 1 
75,000} 5 |tyJune| 6 |Malta & Mediterranean, Ltd.) 5 | 5— «ls g ! 
560,000] roo | 1 Oct. 5 |Met.of Melbourne, 5p.c.Deb.| yo |1C9—1!T| -- |4 10 I 
$41,920] 20 |14 June} 5 |Monte Video, Limited. . «| ao aoe ee 1 § 
150,000 § |30 May | 8 |Oriental, Limited . . . «| 5/| 6 4 Sag er 
,000]  § |13Sept.! 7 |Ottoman, Limited. . « «| §| 44-48 |+3|7 7 4 
166,870] 10 |31 Jan. | @ |ParaLimited. . . » « »| 30 | 14-2 |-Z|100 © 
People’s Gas of Chicago— 
420,000) 100 | 2 Nov. ist Mtg. Bds.. + + «| 100 |!00-105*) «. |5 14 3 
500,000} roo | 1 June; 6 and 0. . 100 | 98-103} .. |5 16 6 
150,000] ro |11 Oct. | 6 |San Paulo, Limited . .». »| zo} 9-94 | ++ /@ 6 4 
500,000) Stck.|30 Aug. | 154 |South Metropolitan, A Stock | 199 |333—-338)+2 \4 11 9 
1,350,000) ,, ” 12 Do. B do. .| roo |280—285,'+4 |4 4 3 
260,000) ,, ’ t3 Do, C. do. «| yoo |288—293\+1 |¢ 8 9 
950,000] ,, 12 July | 5 Do, iets. Stk. .| yoo |156—161) .. [3 2 2 
,000/ Stck./30 Aug. | 114 | Tottenham ‘nto, A") yo |215--220| .. 15 4 7 
WATER COMPANIES. 
746,011/Stck.|28 June | 10 Chelssa, Ordinary * e @ «| 100 |288—293} .. |3 8 3 
1,719,514|/Stck.|11 Oct. | 8 |East London, Ordinary . .| 100 |230--235) .. |3 8 1 
654,740| 4, \28June| 4 Do. 44p.c. Deb. Stk. .| 100 |150—154;+24)2 18 5 
700,000} 50 |14 June Grand Junction. « « « «| §0 |120—124).. |3 8 7 
yo8,000!/Stck./15 Aug.| 12 |Kent » « » «© «© « «@ «| t0O |302--307) .. |318 2 
1,043,800} 100 |28 June Lambeth, 1o p.c.max. , .| 100 |268-273! .. 3 9 7 
406,200] 100 ” 7 Do. ghp.c.max. . .| 100 |2z0g—214|.. |3 10 1 
330,000|Stck.'28 Sept.) 4 x p. c. Deb. Stk..} 100 |132—-135| .. |2 19 3 
§00,000| 100 |15 Aug. | 1a |New River, New Shares . .| 100 |382--387) .. |3 2 8 
1,000,000] Stck.|27 July 0. 4p.c. Deb. Stk .| 100 139—142\+3 |216 4 
902,300) Stck.|14 June é S'thwk & V’shall, rop. c. max.) 100 |167-—-172,-1 |3 9 9 
126,500] 100 ” 6 . D gep.c. do. | 100 |155—160) .. |3 15 0 
1,155,006|Stck.|14 June | ro |West Middlesex, . . « «| 100 nite 3 10 I0 
x div. 
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GWwyvZTnNNE @Ze BEALE’S 


PATENT GAS EXHAUSTERS AND ENGINES. 

Their Exhausters can be made, when 
desired, on their New Patent Principle 
to pass Gas without the slightest oscil- 


Telegrams: 
“GWYNNEGRAM, LONDON.” 


HYDRAULIC AND GAS ENGINEERS, 
BROOKE STREET WORKS, HOLBORN, LONDON, E.C. 


Late ESSEX STREET WORKS, VICTORIA EMBANKMENT, LONDON. 


GWYNNE & CO., a 


They haye completed 
Exhausters to the ex- 
tent of 28,000,080 cable 
feet passe r hour, 
which are giving un- 


qualified satisfaction in 
work, 





Makers of Gas-VALVEs, 
Hypravtic REGULATORS, 
Vacuum GOVERNORS, Pat- 
ENT REToRT-LIDs, STEAM, =a Sat = 
Pumps for Tar, Liquor, or z 
Water; CENTRIFUGAL 
Pumps and Pumpixe En- 
eines, specially adapted 
for Water-Works, raising 
Sewage, &c. 


Also GIRARD and 
other TURBINES, 
HIGH SPEED EN- 
GINES, DYNAMOS, 
&c., &c., for ELEC- 
TRIC LIGHTING. 


Exhausting Machinery at Fulham and Bromley Gas-Works, London—each set passing 400,000 c 


Telephone No. 2698 


: 
Vi 








ub. ft. per hour drawing 14 miles distant from Beckton 











lation or variation in pressure. 








MANY SIZES OF EXHAUSTERS KEPT IN STOCK. 


rm 


| # 
0 Ss 


ae 


Catalogues and Testimonials sent on application. 


SY 





NOTICE TO ADYERTISERS.—COPY FOR ADVERTISEMENTS for the “JOURNAL” should be received at the Office not later 


than TWELYE O’CLOCK NOON ON MONDAY, to ensure insertion in the following day’s issue. 


Orders for Alterations in, or Stoppages of PERMANENT ADVERTISEMENTS should be received not later than the FIRST 


POST on SATURDAY. 





OXIDE OF IRON, 
QNEILL's Oxide has a larger annual 
sale in the United Kingdom than all other Oxides 
combined. Purity and uniformity of quality guaranteed. 
Pamphlet, “ How to Purchase Bog Ore,” to be obtained 
on application. 
Gas Purification and Chemical Company, Limited, 
Palmerston Buildings, Old Broad Street, London, E.C, 
Joun Wm. O’Nert, Managing Director, 


GAS PURIFICATION AND CHEMICAL COMPANY, 
LIMITED. 


NDREW STEPHENSON, Agent. All 


communications re OXIDE to be addressed to 
PatMeERsTon Buripinas, E.C, 


INKELMANN’S “VOLCANIC” 

CEMENT. Fire Resistance up to 4500° Fahr. 

In use in most Continental Gas-Works, and in more 
than 200 British Gas-Works. [See Advt., p. 719.] 

ANDREW STEPHENSON, 182, Gresham House, Old Broad 

Street, Lonpon, E.C, Telegrams: “Volcanism, London.” 


AMMONIACAL LIQUOR Wanted. 


BroTHERTON AND Co., Ammonia Distillers. 
Works: BrruincHam, LEEDS, and WAKEFIELD, 


AS TAR Wanted. 


BroTHERTON AND Co., Tar Distillers, 
Works: BrrawincHam, LEEDs, and WAKEFIELD, 


PENT OXIDE Wanted. 


BROTHERTON AND Co., Chemical Manufacturers. 
Works: BrruincHam, LEEDS, and WAKEFIELD. 


ROTHERTON & CO. 


Offices: Commercial Buildings, Lrxps. 
Correspondence invited. 


REDHILL GAS-WORKS ASSESSMENT APPEAL. 
(THE Report of the Proceedings at the 

hearing of the APPEAL of the REDHILL GAS 
COMPANY against the RATING OF THEIR PRO- 
PERTY in Reigate and Nutfield which was published 
in the Journal has been now reprinted in Pamphlet 
form; and copies can be obtained, on application to 
the PUBLISHER, price 4d. each. 


NOTICES FOR POSTING IN .GAS-WORKS. 

CARDS suitable for Exhibiting in Gas- 

Works, directing Officers and Workmen to RE- 
PORT all ACCIDENTS witnessed by them, together 
with the Clause of the “NOTICE OF ACCIDENTS 
ACT, 1894,” specifying the notice required to be sent to 
the Board of Trade, can be obtained, price 4d. each, 
or 28, 6d. per dozen, post free. 

Section 4 of the “CONSPIRACY AND PRO- 
TECTION OF PROPERTY ACT, 1875,” has been 
similarly printed. It is required, under a Penalty of 
FIVE POUNDS, that a Copy of the Section shall be 
posted up at all Gas-Works, in a conspicuous place, 
where the same may be conveniently read by persons 
employed thereat. Copies, in large type, on broad 
sheets (223 inches by 174 inches) may be obtained of 
Watter Kine, 11, Bolt Court, FLEET Street, E.C. 
Price 28. per dozen; 10s. 6d. per 100. On Cards the same 
size as those relating to the “‘ Notice of Accidents Act,” 
price 4d, each or 28, 6d. per dozen, 





























Ww C. HOLMES & CO., Huddersfield; 


AND 80, CANNON STREET, LONDON, 
Contractors for Gas-Works complete, Makers of Gas- 
holders, Purifiers, Scrubbers, Condensers, Retort Fit- 
tings, &c., Improved Valves, Engines, and Exhausters. 
Also for Collingwood’s Regenerative Retort-Settings, 
*,* See Advertisement p. II., centre of JourNnat. 
Cablegrams: “Ignitor London.” Telegrams: “ Holmes 
Huddersfield,’’ 


J & J. BRADDOCK, Globe Meter Works, 
s Oldham. 

First-Class Award, Melbourne Exhibition, 1889, for 
WET AND DRY GAS-METERS, STATION ME- 
TERS, AND GOVERNORS, PRESSURE-GAUGES, 
STREET LAMPS AND PILLARS, &c. 

Telegraphic Address: ‘‘ Braddock Oldham.” 


SPECIAL PAINT FOR GAS-WORKS, 
Jj o8N E. WILLIAMS AND CO,, 


Victorn1a Paint Works, MANCHESTER. 
Telegrams: “ ENAMEL.” National Telephone 1759, 
GAS PLANT CEMENT 
FOR ALL LEAKAGES, 








GAS PURIFICATION. 


OXIDE OF IRON BOG ORE. : 
BALE & CO.’S Oxide of uniform quality 
Sample and Price on application. 
OXIDE PAINTS, OILS, SULPHURIC ACID, &e. 
120 and 121, NEwaaTE STREET, Lonpov, E.C. 
Telegrams: “ BoGorr, Lonpon.” 


OXIDE OF IRON. 
PPINEST Quality of Natural Bog Ore. 


Particulars and price, apply to Mr, T. L. ARCHER, 
20, Fennel Street, MANCHESTER. 


ORTER & CO., Gowts Bridge Works, 


LINCOLN, Engineers, Ironfounders, and Contrac- 
tors for the erection of Gas-Works for, Towns, Villages, 
Mansions, Manufactories, Collieries, and Isolated 
Buildings, at home and adroad. Manufacturers of 
Retorts and Fittings, Condensers, Scrubbers, Purifiers, 
Valves, &.; also of Girders, Wrought and Cast Iron 
Tanks, Iron Roofs, &c. 

Telegraphic Address: ‘‘ Porter LINcouy.” 











PATENTS FOR INVENTIONS. 
C.CHAPMAN, M.I.ML.E. and Fel. 


s Chartered Inst. Patent Agents. ADVICE ON 
ALL MATTERS CONNECTED WITH ABOVE. 
Information and Handbook on application. 
70, CHanceRY Lane, Lonpon, W.C, 


SULPHURIC ACID. 
jonN NICHOLSON & SONS, Chemical 


Works, Leeds, specially produce this ACID from 
BRIMSTONE, for making SULPHATE OF AMMONIA 
of high quality and good colour. Delivery in our own 
Railway Tank-Wagons or Carboys. Highest references 
and all particulars supplied on application. 


ADLER AND CO., LIMITED, 


MIDDLESBROUGH; ULVERSTON (BARROW); Ports- 
MOUTH; CARLTON; StockTon; 815, St. Vincent Street, 
Gtascow; and 85, Water Street, New York. Tar Dis- 
tillers, Manufacturers of all TAR PRODUCTS, ALIZ- 
ARINE and other TAR COLOURS, BICHROMES, 
OXALIC ACID, ALKALIES, LIQUOR AMMONIA, 
AMMONIA SULPHATE, &c. 

Head Office: MIDDLESBROUGH. 
invited. 











Correspondence 





HYDRATED OXIDE OF IRON. 
PREPARED from pure Iron 


Two or three times as rich as Bog Ore. 
Strong action on Sulphuretted Hydrogen. 
ae —— alone, but will increase activity of other 
xides, 
Less than half the price of Bog Ore. 
re. 





Can be lent on hi 
Write for tabulated results. 
ReaD HoLiipay anpD Sons, LiMiTED, HUDDERSFIELD. 


AlWaYs a Buyer of Spent Oxide, Tar, 
and AMMONIACAL LIQUOR. 
Apply to J, Harpman, Milton, STaFFORDSHIRE, 








AMMONIA SATURATORS. 
ALTER THOMASON and SONS, 


Chemical Plumbers, &c., and Makers of Lead 
Saturators, &c., 21, WESTON STREET, Botton. Repairs 
of every description. i 

Please write for Estimate before ordering elsewhere. 


GOLD MEDAL, 1892. 
UBES and Fittings for Gas, Steam, and 
Water, in stock to 8 inches diameter; Iron and 
Steel Ascension-Pipes. . 
JoHN SPENCER, Globe Tube Works, WEDNESBURY; 
and 14, Great St. Thomas Apostle, Lonpon. 








CHARTERING, FORWARDING, AND INSURANCE. 
RoBERT BRUCE FITZMAURICE, 29, 


Great St. Helens, London, Shipping Agent to 
several Gas Companies and Plant Manufacturem 
would be glad to UNDERTAKE LARGE or SMAL 
SHIPMENTS to any Port. 


HUtcHINSON BROTHERS, Gas 
Engineers, &c., Falcon Works, Barnsley, Makers 
of Wet and Dry Gas-Meters, Brass- Work, and —_ 
Gas Apparatus, Lead Saturators, Tanks, &c., Tools, a 
Gas-Works Sundries. (See last week, p. 844.) x 
Telegrams: ‘‘ HuTcHINSON Bros., BARNSLEY. 


AS CARBON—4-ton Loads and A 
wards purchased by the BriMinGToN CARBO 
Company, Sowerby Bridge, YorKSHIRE. - 
State Price f.o.r. at nearest Station to Gas-Works. 











PREPAYMENT METER SYSTEM. 
PRECEDENT of Agreement with Land- 


i for 
lord and Tenant (as used at Calne), suitable 
general use, 2s, 6d, LEAFLET onthe PREPAYMENT 
METER SYSTEM in conjunction with the a“ 63 
of Small Houses. Single copies, 6d.; twelve, 45%! 
fifty, 4s. 6d.; one hundred, 8s. 

G, I, Govax, Gas Offices, CaLne, 
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lo 


mweusae 





Nov. 6, 1894.] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 


891 








ANTED, Commissions or Agency 
for Australia, Tasmania, and New Zealand, by 
a thoroughly practical hand. 
In strict confidence, address No. 2450, care of Mr. 
King, 11, Bolt Court, Feet Street, E.C. : 


ANTED, a Situation as Meter In- 
SPECTOR or CLERK. Age 25 years. Ten 
years’ experience in a Provincial Gas-Works. 
Apply, by letter, to No. 2446, care of Mr. King, 11, 
Bolt Court, FLEET STREET, E.C. 


QYANTED, a Situation as Main and 
SERVICE LAYER, METER FIXER, INDEX 
READER, STOVE FIXER, MAIN TESTER, &c. 
Total Abstainer. 

Address Firrer, 5, Hospital Cottages, WALTHAM 
Cross. 


IMPORTANT TO GAS PLANT MAKERS. 


WANTED, by an Expert, a Firm to im- 
mediately INTRODUCE and EXPLOIT the 
most perfect design of ENRICHED WATER-GAS 
PLANT yet devised—the result of along series of in- 
vestigations. Only principals need reply. 

Address No. 2449, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 














GAS-FITTERS. 
WANTED, at the Stafford Gas-Works, 


experienced GAS-FITTERS. 
Apply to the ManacEr, Gas Offices, SrarrorD, giving 
references, age, and wages required. 


WANTED, a Manager for a Small Gas- 


Works on the East Coast. Make about 
14 Millions a Year. He must be thoroughly acquainted 
with all the details of Gas-Works. 
Apply by letter, with testimonials, to No. 2447, care 
of Mr. King, 11, Bolt Court, Fuexr Stregt, E.C. 


WANTED, two Stokers, used to Gas- 


Engine and Exhauster. 

Also a FITTER who understands Main and Service 
Laying, Meter and Gas Stove Fixing, Compo. and Iron 
Fitting. 21s. per week; and 6d. per hour overtime. 

Address No, 2448, care of Mr, King, 11, Bolt Court, 
FLEET STREET, E.C, 


MHE Ystrad Gas and Water Company 
requirea GENERAL MANAGER for their Gas 
and bool Undertaking in the Rhondda Valley, Glamor- 
ganshire. 
Salary £200 a year, with House, Fuel, Gas, and Water. 
Make of Gas from 60 to 70 Million Cubic Feet per 
um. 
Applications, stating qualifications, age, and ex- 
ence, accompanied by Copies of Testimonials, 
should be forwarded, to the undersigned, on or before 
the 20th day of November, 1894. 
ARTHUR P, JaMEs, 


Secretary. 
128, Queen Street, Cardiff. 


EN-HORSE Power “Trusty” Gas- 
ENGINE, by Weyman, FOR SALE. Cost £220 
two years ago. Will be sold for half-price, to clear at 
once. Guaranteed in good working order. 
Apply to W. Biron, HicH WycomseE. 

















RETORT MOUTHPIECES. 
HE Merthyr Tydfil Gas Company have 


to dispose of 60 second-hand 15-inch diameter 

ROUND MOUTHPIECES, with 6-inch Outlet Sockets 
caston. All are fitted with Tangye’s Patent Self-Sealing 
Cast-Iron Lids. Offers for same are invited. 

For inspection and further particulars, apply to the 
undersigned. 

Joun Li, Cocker, 
Manager and Secretary. 
Gas Offices and Works, 


Merthyr Tydfil, Glamorganshire, 
Oct, 22, 1894, 








BUXTON LOCAL BOARD, 





TENDERS FOR CANNEL, 


PRE Gas Committee invite Tenders for 


the upply of good CANNEL, to ba delivered at 

the Gas Siding, Ashwood Dale, Midland Railway. 
Particulars to be obtained of Mr. Smedley, Gas 

partment, Town Hall, Buxton. 
‘ Tenders, endorsed “Tender for Cannel,” addressed 
0 the Chairman of the Gas Committee, to be delivered 
at the Town Hall, on or before the 8th of November inst. 
By order, 
JosiaH Taylor, 


lerk, 
Buxton, Oct. 24, 1994. een 








ORIENTAL GAS COMPANY, LIMITED. 


Notice is Hereby Given, that the 
eh CRDINARY GENERAL MEETING of the 
pe enelders of this Company will beheld at the Offices 
W a Company, 14, Saint Mary Axe, London, E.C., on 

ednesday, the 21st day of November, 1894, at Half- 

ast Twelve o'clock precisely. 
P| Directors who retire are Messrs. J. Blacket Gill 
Ten obert Miller. The Auditors, Messrs. Archibald 
reli 7 Eastman and Samuel William Savage, also 

4 €. All are eligible for re-election, and offer them- 
Selves accordingly, 

By order of the Board, 
H. J. Lurr, 
A Secretary. 
14, Saint Mary Axe, London, E.C., . 
— Oct. 81, 1894. 


—The Transfer Books will be closed from the 16th 
of November to the 8rd of December, both inclusive. 


NOTICE. 
IN THE HIGH COURT OF JUSTICE, 
CHANCERY DIVISION, 
MR, JUSTICE ROMER. 


THE INCANDESCENT GAS-LIGHT 
COMPANY, LIMITED, 


HIRSCHFELD and Others. 
B* Injunction this day granted—the 


Defendants their Servants or Agents were re- 
strained from Infringement of the Letters Patent 
granted to Carl Auer von Welsbach and Oliver Imray 
for Inventions in Incandescent Gas Lighting which 
Letters Patent are now the property of the Plaintiff 
Company and His Lordship granted a certificate that 
the validity of the Plaintiff's Patents was established. 

FAITHFUL AND OWEN, 
11, Victoria Street, 
Westminster, 
(Plaintiffs’ Solicitors). 
Nov. 2, 1894. 





MONTE VIDEO GAS COMPANY, LIMITED. 


NOTICE is Hereby Given, that the 

TRANSFER BOOKS WILL BE CLOSED from 
the 9th to the 22nd of November inclusive, for the pre- 
paration and issue of Warrants in payment of an 
Interim Dividend for the Half Year ended the 30th of 


June, 1894. 
By order of the Board, 
A. G. HounsHaM, 
Secretary. 
Offices of the Company: 821, Dashwood House, - 
New Broad Street, London, E.C., 
Oct. 81, 1894. 





CROYDON COMMERCIAL GAS AND COKE 
COMPANY. 
(INCORPORATED BY AcT OF PARLIAMENT.) 


ISSUE OF £13,750 FOUR PER CENT. MORTGAGE 
DEBENTURES f 
In sums of £50 and multiples thereof; the principal 
sum to be repaid at the end of 40 years from the 1st of 
January, 1895. 
Minimum PRICE AT THE RATE OF £105 PER CENT. 
ON THE AMOUNT OF EACH DEBENTURE. 


(THE Directors invite Tenders for the 


above-mentioned MORTGAGE DEBENTURES 
in sums of £50, or any higher sums being multiples of 
£50, up to £13,750, upon the Company’s conditions 
stated in the Form of Tender. 

The Balance of the Purchase-Money for the Deben- 
tures will be payable on the Ist day of January, 1895. 

Interest on the amount of each Debenture, at the 
rate of 4 per cent. per annum, less Income-Tax, will be 
paid Half Yearly, on the Ist of January and Ist of July 
in each Year. 

Particulars and Forms of Tender, containing the 
Company’s Conditions of Sale, can be obtained at the 
Company’s Offices. 

Tenders, endorsed “Tender for Mortgage Deben- 
tures,” to be delivered to the Secretary of the Company, 
at the Company’s Offices, Katharine Street, Croydon, 
on or before Tuesday, the 27th of November, 1894. 

By order of the Directors, 
WItu1aM J. RUSSELL, 
Secretary. 
Oct. 81, 1804. 





Feap, 4to, Cloth, price 78. 6d., post free. 


Practical Photometry. 


By William Joseph Dibdin, F.I.C., F.C.S. 





Lonpox: WALTER K1nG, 11, Bolt Court, Furet STREET 





Price 15s., Limp Cloth, the Fourteenth Yearly 


ANALYSIS OF THE ACCOUNTS 


OF THE 


Metropolitan Water Companies, 


Chelsea, East London, Grand Junction, Kent, Lambeth, 
New River, Southwark and Vauxhall,and West Middle- 
sex—showing the Capital, Income, Expenditure, Profits, 
and Dividends per Million and per Thousand Gallons 
of Water supplied ; the proportion of Expenditure and 
Profits to Gross Income ; and the Income, Expenditure, 
and Profits per House, &c., supplied for the Year 
ended December 381, 1893, or March 81, 1894, together 
with the quantity of Water supplied, the estimated 
daily quantity supplied for domestic and other purposer, 
the quantity supplied per head of population, &c., &c., 
for the Year ended December 31, 1893. 





Compiled and arranged by 
ALFRED LASS, F.C.A. 





Lonpon: Water K1nG, 11, Bolt Court, FLeet STREET. 


HARCOURT’S COLOUR TEST. 





For Carbon Bisulphide, Sulphuretted 


Hydrogen, and Carbonic Acid in Coal Gas. 


The Materials for the above Tests may be 
obtained from 





Mr, 8, E, MILLER, 145, Cowley Road, Oxford. 


Gas Company, San Paulo Gas 
Ipswich Gaslight Company, 

Gas Company, Sunderland a 
South Shields Gas Company, and to many 
other Companies at Home and Abroad. 





HOLMSIDE GAS COALS. 


(Wrought out of Holmside and South 
Moor Collleries.) 


PFESENT production 4000 tons per 

working day. Area of coal about 5000 
acres, including the largest remaining workable 
proportion of pure HUTTON SEAM GAS 
COAL. Analysis of HOLMSIDE GAS COAL 
in bulk as shipped gives 10,500 cubic feet.of Gas 
per ton, of an Illuminating Power of 163 candles. 
The Sulphur is about 1 per cent., and the Ash 
1? percent. The Coal cokes well, and leaves 
about 70 per cent. of excellent Coke. To show 
the progress of HOLMSIDE COALS, it may be 
mentioned that the quantity carbonized by the 
London Gas Companies in 1885 was about 
200,000 tons ; whereas the present consumption 
of HOLMSIDE COALS in London alone is at 

the rate of nearly 
600,000 Toms per Anmurm 


Full nites on application to 
MR. MARK ARCHER, 


HOLMSIDE AND SOUTH MOOR OFFICES, 
NEWCASTLE-ON-TYNE. ~ 


COKE BREAKERS, 


PRICES REDUCED. 
(THOMAS & SOMERVILLE’S PATENT.) 
New Design, with two Cutting Rollers, making 
less Breeze than their old pattern. 


GEORGE WALLER & CO,, 
PARK STREET, SOUTHWARK, E.O., 
And at STROUD, GLOUCESTERSHIRE. 








HBUNTER’S 


OXIDE OF IRON. 


James Hunters, MINER, AND SHIPPER oF 


NATURAL IRISH BOG ORE. 
This Estate yields the finest and most uniform 
quality in Ireland ; and the quality is guaranteed, 
Samples and Prices on application. 


11, BAY STREET, PORT GLASGOW. 


Telegrams: “Hunter, Port Giaseow.” 
Established 1872. 


BOLDON GAS GOALS. 


Worked by THE HARTON COAL CO., LTD. 
Output about 3000 tons per day. 











ANaLysis— 
Yield of Gas per ton. . 10,500 Cubic Feet. 
Illuminating Power. . 16°9 Candles. 
Cus « «a's «6 66°7 Coke. 
Sulphur. .. . . » 0°86 Sulphur. 
Ash . . 2 « « « «© 2°04 Ash. 








Boldon Gas Coals are supplied under 


contract to 
The Gaslight and Coke Company, South 
Metropolitan Gas Company, perial 


Continental Gas Association, Euro 
Gas Company, L’Union des Gaz (the Con- 


tinental Union Gas Company), Crystal 
Palace District Gas Company, Bombay 
Company, 
Newcastle 
Company, 





For prices, &c., apply to the 


HARTON COAL COMPANY, 


Newcastile-on-Tyne. 
W. H. PARKINSON, 
Fitrer. 
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HEATHGOTE GAS GOAL. 


Rich in Illuminating Power & Yield of Gas, 
Abovethe average in Weight & Quality of Coke. 
Maintains a High Standard in Residuals. 


THE GRASSMOOR Co., Lo., 


CHESTERFIELD. 











UNEQUALLED. 


Gas Companies are solicited to try Samples of the 


MIRFIELD 
BLACK BED GAS COAL. 
Prices and Analysis on application. 


MIRFIELD (GAS-COAL) COLLIERY COMPY- 
RAVENSTHORPE, near DEWSBURY. 


LOW MOOR BLACK BED 


GAS COAL. 





YIELD OF GAS PER TON + 10,375 CUBIC FEET. 
ILLUMINATING POWER + 17°50 SPERM CANDLES. 
SIAR ee a lh Sa 75 PER CENT. 





Prices f.o.r. or f.0.b., on application to 


GEORGE & JOHN HAIGH, 
RAVENS LODGE AND CONYERS’ COLLIERIES, 
DEWSBURY. 


A TRIAL IS RESPECTFULLY SOLICITED, 








Awarded HIGHEST MEDAL and DIPLOMA 
at the Newoastle-on-Tyne Royal Mining 
and Industrial Exhibition, 1887, 





BOGHEAD - 
¢ CANNEL, 


Yield of Gasperton. .. 2+ + 13,156 cub, ft. 
Illuminating Power... . =... #£988'22 candles, 
Coke per ton. » « » 3 : « 1,801°88 Ibs. 


EAST PONTOP 
GAS COAL. 


Yield of Gas per ton. . « « + « 10,500 cub. ft. 
Illuminating Power... +.» 16'3 candles. 
Os. 6 Os ee wo Bees 70 per cent, 


SOUTH PELAW MAIN 
GAS COAL. 


Yield of Gas per ton. . » « » » 10,500 cub. ft 
Illuminating Power ... + i» 163 candles, 
| eer rere. a a 73°1 per cent. 


For Prices and complete Analysis, arply to 


THOS. W. DANCE & SONS, 


Coat Owners, NEWCASTLE-ON-TYNE; 


E. FOSTER & CO., 


91, JoHN STREET, ADELPH!, Lonoon, W. 





ARMSTRONG’S PATENT 


CANDLE SAFETY LAMPS. 


” em Sl la 





sun 





No. 2. No.8 


No. 1. . 
48, MancuusTER STREET, Gray’s InN Roap, W.C, 





UKE 
BREAKERS. 


G.R. Mather & Son, Engineers, Wellingborough 


SULPHATE OF AMMONIA 


SATURATORS. 


JOSEPH TAYLOR & CO., 
Central Plumbing Works, Town Hall Square, 
BOLTON. 

Practical Makers of all kinds of Saturators, and 
Specialists in every description of Lead Work 
required in connection with Sulphate Plants. 
Special attention to Repairs. 

Seven Saturators placed with us the present Year. 








HicHestT REFERENCES ON APPLICATION. 


THOMAS TURTON 
AND SONS, Limiteo, 


SHEAF WORKS, SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS. 


STEEL OF ALL DESCRIPTIONS. 


SCREW STOCKS, TAPS AND DIES, 
SPANNERS, RATCHET BRACES, LIFTING JACKS, 
ANVILS, VICES, 

AND ENGINEERS, TOOLS GENERALLY, 





London Office: 
9:0, CANNON STREETZ, E.C. 





T.B.KITTEL, SHEFFIELD 


PP ONEMACTS FOR SUPPLIES OF ANY 
OF THE PRINCIPAL 


ENGLISH & SCOTCH 
|, CANNELS. 


REAL SILKSTONECAS COAL 


ANALYSIS AND PRICES ON 


APPLICATION: 


T.B.KITTEL, SHEFFIELD, 








TROTTER, HAINES, & CORBETT, 


Brettell’s Estate 
FIRE-CLAY & BRICK WORKS 
STOURBRIDGE. 


Manafacturers of GAS-RETORTS, GLASSHOUSH 
fURNAOB & BLAST-FURNAOD BRICKS, LUMP, 
TILES, and every description of FIRH-BRICKS, 
Proprietors of 
BEST GLASSHOUSE POT & ORUOCIBLE CLAY, 
SarpMents PRoMPTLY AND CAREFULLY E)xEcurzp, 


TAR AND LIQUOR PURCHASED. 


JOHN CLARKSON MAJOR, 


(Established 1851,) 


Tar Distiller and Manufacturing Chemist, 
WOLVERHAMPTON. 


NEWBATTLE CANNEL. 


Highest Results in Gas, & Excellent Coke, 














QUOTATIONS ON APPLICATION TO 


THE LOTHIAN COAL COMPANY, 


LIMITED, 


NEWBATTLE COLLIERIES, 
DALELEITH,N.B. 


THORNLEY GAS GOALS 


WoRKED BY THE 


WEARDALE IRON AND COAL COMPANY, Lé. 


OUT OF THEIR 


THGRNLEY AND WHEATLEY HILL COLLIERIES, 

The Analysis made by Messrs. J. and H. 1. 
Pattinson, Public Analysts for Northumber- 
land, gives 10,500 cubic feet of Gas per ton, 
with an Illuminating Power of 16°3 Candles 
and 67°3 per cent. of Coke. The following is 
a Working Analysis made of these Coals by 
the Tudhoe and Sunderland Bridge Gas 
Company :— 

[cory.] 


TupHo£ AND SunpERLAND Brine Gas Company. 
Tudhoe Gas-Works, 
Spennymoor, 
8th June, 1893. 





Messrs. The 
WEARDALE IRON & COAL COMPANY, LTD. 


GENTLEMEN, 

For the last two months we have used 
your THORNLEY GAS OOAL exclusively 
at these gas-works; and I have pleasure in 
herewith giving you the actual results 
obtained during the trial. 

Yield of Gas per ton: 10,300 cubic feet. 

Yield of Coke: 133 cwt. : 

Illuminating Power of Gas, average of 8 series 
of tests, 17 Sperm Candles. 
The Coke was of excellent quality. 
The following is a complete ultimate Analysis 


of the Coal. 
Per Cent 
COON ck 8 8 83-128 
Hydrogen. . . + «© « 5116 
RTE fe es wre. 6 7401 
Nitrogen » . . i + + 0°585 
Sulphur ....-+ - 0-620 
MR tee sg ee 3°130 
WOME 6 6 se he xe 0-020 
100-000 
spate 
Analysis of the Coke. 

bon . . ated er chew ee 

EE SG erie, es) ee i 
sae email 5-00 
Moisture . .. . a obs 
10000 
—— 

I am, Gentlemen, 
Yours ¢ ruly, 
A. B. Cowan, 
Manage!, 


For Price, &c., apply to the 


WEARDALE IRON & COAL Co. Lo. 


QUAYSIDE, NEWCASTLE-ON-TYNE- 


s = £ . 


eg gt 


[~~ e] eo 2m 


-— x 
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came coat, menciavr, GAG T“IRON PIPES LONDONDERRY (AS COALS 


971, WELLINGTON STREET, GLASGOW, FOR GAS AND WATER. FROM THE 
| Chase ander ford Bien ten a na tn: eer 


i 3 ee ky Le decpebee ca secetyen — COLLIERIES 
HEBBURN MAIN GAS COALS. } 


COUNTY OF DURHAM. 











=~ of = ~ ton... .0- 10,500 h eahle feet. WV A. as WT = re Available output up to — tons per ~y/ 
Ilumi OWE.» 0. 00 ‘46 es, ; - . to: 
- spepalinitane: (E81 éspereent.” |FOR GAS, WATER, AND STEAM,|~°"" ™ Ceci as veranslyanby 
_ ; For priges, f.0.b. Ship or Delivered by Rail, —_—— Mr. John Pattinson, F.C.S., F.LS.. 
THE WALLSEND & HEBBURN COAL COMPANY, LTD. | T“UZGRAMS* “PIPES GLASGOW.” puh Pale see neni enney se 
B Lombard Street, WM. MACLEOD & CO., S. J. DITCHFIELD, 
W.RICHARDSOR, Fite. (6, ROBERTSON STREET, GLAsGow.| SEAHAM HARBOUR, COUNTY OF DURHAM. 











THE SILICA FIRE-BRICK COMPANY, 


OUGHTYBRIDGE, NEAR SHEFFIELD. 
Established 1858. The First Manufactory of Silica and Dinas Fire-Bricks erected in England. 
MANUFACTURERS OF 


SILICA FIRE-BRICKS 


(TRADE MARK “SILICA”. 


Specially adapted for Siemens-Martin Gas-Furnaces ; also for Gas, Copper, Iron, Steel, and other Furnaces where - 
intense heat is required. 


BESSEMER GANNISTER, STEEL-FURNACE GANNISTER, COPPER-FURNACE GANNISTER, IRONFOUNDERS’ CUPOLA SAND 
FINE-SETTING SILICA CEMENT, STEEL MOULDERS’ COMPOSITION. 


Our Silica Bricks have gained a high reputation for Unsurpassed Quality in most of the leading Firms in England 
and on the Continent. Export orders delivered Liverpool, Hull, Grimsby, or the Tyne. 


HISLOP'S oarexr REGENERATIVE SETTINGS or GAS-RETORTS. 








THESE SETTINGS ARE POSITIVELY UNRIVALLED IN PRODUCTIVE. CAPACITY, DURABILITY AND SIMPLICITY OF MANAGEMENT. RETORTS OF ORDINARY DIMENSIONS, CAR- 
BONIZING FROM 18 TO 24 CWT. OF ENGLISH AND 21 TO 26 CWT. OF SCOTCH COAL PER 24 HOURS, DEPENDING UPON THE NATURE OF THE COAL, AND PRODUCING UP TO FULLY 
13000 CUBIC FEET PER MOUTHPIECE IN THE SAME TIME, AND WITH THE SMALLEST EXPENDITURE OF FUEL ATTAINABLE, AND RETURNING IN PROFIT THE ENTIRE COST OF 
ERECTION WITHIN TWELVE TO EIGHTEEN MONTHS, AND THUS REDUCING TO INSIGNIFICANCE THE INCREASED COST OF THESE SETTINGS OVER 
THE COMMON OR GENERATOR FURNACE SYSTEMS. 
THESE SETTINGS ARE EXTENSIVELY ADOPTED, AND ARE ERECTED UPON THE SHALLOW AND STAGE FLOOR PLANS. THEY ARE ADAPTED TO ANY 
AristINa ARRANGEMENTS, AND PERFECT SATISFACTION GUARANTEED. THE COMPOSITION OF FIRE-RESISTING AND OTHER SPECIAL FIRE-OLay 


ATERIALS FURNISHED IS OF THE HIGHEST ORDER; AND THE SYSTEM.AS A WHOLE, AS NOW PERFECTED, IS THE RESULT OF LONG EXPERIENCE AND 
: CAREFUL STUDY OF THE PRINCIPLES OF GASEOUS FIRING. 


Drawings and Specifications are furnished for the complete erection of Ovens, with or without Retort and Bench Mountings ; 
or complete erection undertaken if required, and carried out by specially Trained Workmen. 
Farther particulars may be obtained on application to the Patentee’s Agents: C. M. HAMILTON, 5, Stuart Street, Shawlands, : 
Glasgow; J. E. FISHER, Stourbridge; JOHN WALSH & SONS, Retort Builders, Halifax, Yorkshire; RICHARD TURNER, Retort 
Builder, Denton, Lancashire; and from the Principal Agent, R. F. HISLOP (son of Patentee), Gas- Works, Paisley, N.B. 


HISLOP’S PATENT HYDRAULIC MAIN SEAL-REGULATING AND TAR-EXTRACTING VALVE is a Sine qua non 


TO THE SATISFACTORY WORKING OF THE HYDRAULIC MAIN UNDER THE REGENERATIVE AS WELL AS OTHER 
SYSTEMS OF RETORTS. BEING LARGELY ADOPTED AND-AFFORDING THE HIGHEST SATISFACTION. 


SPENT LIMES NO LONGER WASTE PRODUCTS 


Under @, R, HISLOP's Patents, all Spent Limes are most effectually, economically, and continuously recovered at from one-third to one-half the coat 
New Lime. The results are a eurprise to all who, have in the sey and are entirely satisfactory to all new using )it. 
* ~ “Descriptive Pamphlets and Terms mes Agents as above. 
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W. H. PEARSON, President, J. T. WESTCOTT, M.E., General Manager & Treasurer, L, L. MERRIFIELD, Chief Engineer, 
General Mi 


1 Manager and Secretary, Toronto Gas Co., Formerly Engineer for the United Gas Improvement Formerly Engineer for the United Gas 
Ex-President American Gas Light Association. Company, U.S.A. Improvement Company, U.S.A, 


THE 


Economical Gas Apparatus Construction Co., Lt 


ENGINEERS AND BUILDERS 


OF THE 


IMPROVED LOWE 


CARBURETTED WATER-GAS PLANT 


Designed to give the greatest efficiency when using any kind of Oil, 
Gas-House Coke, Oven Coke, or Anthracite Coal. 


Mr. WESTCOTT may BE CONSULTED AT THE 


Lowpon Orrices: SUFFOLK HOUSE, LAURENGE POUNTNEY HILL, E.C. 
Canada and U.S.A. Offices: TORONTO. 


LOWE WATER-GAS APPARATUS, Merrificla-Westoott-Pearson Setting.  ‘Addvemens} || COATESLEE, LONDON.” “ECONWEST, TORONTO." 


()BBERIEY s.2ERRY 








~ Gas Retorts ( 'rcnc") 
Special Bricks x Blcks for GENERATOR & REGENERATOR FURNACES 


FIRE BRICKS, LUMPS,& TILES, BLUE STAFFORDSHIRE VITRIFIED BRICKS FOR PAVING, &¢&¢° 


EVERY REQUISITE FOR GAS-WORKS. Retort Setters sent to any part of the Kingdom. 
. (Contractors for the erection of Retort Benches Sy an 


SEND ALL YOUR ENQUIRIES 
FOR PLANS, SPECIFICATIONS, AND PRICES FOR ANY KIND OF 


GAS PLANT 
R. DEMPSTER & SONS, LTD., 


ragrne:Denrsrenexzaxo” ExLeLAND, YORKS. 
Our Works cover 9 acres, and are fitted up with Powerful Hydraulic 


Plant and modern Machinery, by which we are able to supply, at low 
Prices, the very best Plant that it is possible to make with skilled Work- 


men and Materials of superior quality. No charge for Estimates. 

















[> pr —) Fy “oy aS BS Ss, Bw, & =, as. 
P/F / EF) F/F/F/ FIFI E/E! E/F/FF 
FG usd ee een 





CONSTRUCTION OF COMPLETE GAS-WORKS A SPECIALITY. 








The 
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TUBES AND FITTINGS = 
JOHN BROTHERTON, Lro. suse'Vors, WOLVERHAMPTON, 


‘Vitegraiae: “IMPERIAL, WOLVERHAMPTON.” 


PATENT RIVET COMPANY, LTD., SMETHWICK, NEAR BIRMINGHAM. 


Established 1843, 


BOLTS & NUTS , TELEGRAMS: “PRIVET BIRMINGHAM.” RIVETS 











FoR - sl 2 FOR 
PIPE JOINTS, ee oe = S25 GASHOLDERS, 
FLANGE JOINTS, : BOILERS, 
RETORT MOUTH- GIRDERS, 
PIECES, TANKS, 
SCRUBBERS, COVERS, 
CONDENSERS, &c., &.; abso 
PURIFIERS, SET SCREWS, 
SIEVES, TANKS, WASHERS, 
ENGINES, SPIKES, 
BOILERS, AND 
&e., &ea. 


2 FISH-PLATE BOLTS. 
Sole Manufacturers of the “ PERFECT” Patent LOCK-NUT and WASHER. 


JOHNSON’S PATENT 


DRUM PUMP AND GAS EXHAUSTER. 


The Pump of the future for quickly and economically moving large bodies of Water, Semi-Fluids, &. <, 
The force of the Piston Pump with the capacity of the Centrifugal combined. 


NO SLIDES OR FRICTIONAL WORKING PARTS. ace * 












= 
: 
iE 
i 
} 


‘SHATVA ON 





As supplied to H.R.H. the Prince of Wales 
for Pumping Gas ee at his San 


DRUM ENGINEERIN G COMPANY, 
‘Hydraulic and Pneumatic Engineers, 55, ATHOL ROAD, BRADFORD. 


PHILADELPHIA EXHIBITION, 1876. 


ALSO SILYER MEDAL, PARIS. 








The Highest Award for Gas-Retorts and other Goods in Fire- 
Clay has been awarded to KING BROTHERS for their 
Goods made from peeve renowned eee eg Fire-Clay. 











Proprietors of 


Manufacturers of ~ 
Fire-Bricks, Tank Blocks, Glass-House Bricks and Pots, Gas-Retorts, Crucibles in Clay and 
Plumbago, Gas-Oven Bricks, Bricks for Regenerator Furnaces and Hot-Air Stoves. 
STOURBRIDGE, ENGLAND. 

CRUCIBLE MANUFACTORY, 46, PENN STREET, CURZON STREET, BIRMINGHAM. 


N.B,—Gas, Blast-Furnace, and Glass-House Bricks and Glass-House Pots always in Stock, or made on the Shortest Notice. 
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Now ReadyyPrice 6s.,«Bound in-Cloth, STEEL SCOOPS 
FOR 





THE CHEMISTRY OF ILLUMINATING GAS. |\weerorT CHARGING. 








By NORTON H. HUMPHRYS, Assoc. M.Inst.C.E., F.C.8. 
This work contains chapters on: The Relative Cost of Light from Gas, Oil, ~ 
arid Oandles ; Prodtcts of Combustion ; The Sulphur Question ; The Composition bon’ 


of Illuminating Gas; Water Gas; Various Gas-Making: Processes; Oil Gas; 
Properties of, Fluid. Hydrocarbons; Tar for Gas-Making ; Destructive Distillation. 


Condensation; and Purification, HENRY SYKES, Engineer, 








Toxpole ! WALTER KING, 11, Botr Court, Fizer §r., E.C. 66, BANKSIDE, LONDON, S.E. 





Scoops supplied with or without handles, and of any dimensions or shape required, 





t XCHANGE TELEPHONE 17658. 


S|, gl, Ross, 


20, BUCKLERSBURY, LONDON, E.C. 
ENGINEERS & CONTRACTORS 


FOR THE ERECTION of GAS ano WATER WORKS 
COMPLETE, and For EXTENSIONS ano RENEWALS. 


TELEGRAPHIC ADDRESS: “ ROBUSINESS, LONDON. 


GASEOUS FIRING, 


FOR LARGE OR SMALL 


RETORT-SETTINGS 


PLANS, SPECIFICATIONS, 











ON SON & Cor 
MAKERS OF LEEDS 


10K, GASHOLDER “WO RI) 


"ALSO THE LARGEST METAL TANK™ 


See Advertisement Iast week, also next week 
MAKERS OF RETORT-LIDS’OF ALL FORMS & SHAPES BY SPECIAL HYDRAULIC MACHINERY 


ALDER AND MACKAY, 


MANUFACTURERS OF 


IMPROVED WET AND DRY GAS-METERS 


IN CAST-IRON AND TIN CASES OF THE HIGHEST EXCELLENCE, 











\\. Sole Makers of Green's Patent Underground Wet Gas-Meters for Street 
<= Lighting, dc., and Ogden's Patent Spindle Tube for Wet Gas-Meters. 





GREEN’S PATENT 


UNDERGROUND METER 


Has. been designed to obviate that which has hitherto prevented the 
gensral-adoption of underground Meters—namely, their serious cost. 
No. box is required, and the saving thus effected as compared with 
ordinary underground Meters, where either a box or meter-pillar is 
necessary, is fully one-half. The ‘price of ‘one for three lights is 283. 
and the other sizes are correspondingly cheap. When fixed, the only 
part of the Meter exposed to view measures 64 inches by 8} inches. 
By the Indicator with which the Meter is fitted, the Inspector can at 
once discern whether water is required; but as the Meter is of the 
compensating description, water will probably need only be supplied 
ONCE A YEAR. It is advisable to fill the Meter with a non-freezing 


liquid; which does not injure the fittings; and this can be supplied 
at about 1s, 8d.-per gallon. 





Prices.and all Information on Application. 


NEW GRANGE WORKS, EDINBURGH. 


HIGHEST AWARDS given for our WET and DRY 
METERS at 


Exhibitions held at GLASGOW, CALCUTTA, and EDINBURAH. 
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ALEX. C. HUMPHREYS M.E. A. G. GLASGOW M.E. 


TELEGRAPHIC ADDRESS: 
‘* EPISTOLARY, LONDON.” 


HUMPHREYS & GLASGOW 


Contracting Engineers for United States Office: 





CARBURETTED WATER GAS PLANT, 64, Broadway, 
9, Victoria Street, London, S.W. New York, 
Ashmore, Benson, Pease & C0. 


Gas-Works Contractors, STOCKTON-ON-TEES. 
p= GASHOLDERS on tHe WIRE-ROPE SYSTEM. \ som 























-.... at Working at 
the following the following 
places :— places :— 
Manchester Haslingden. 
(Four Holders). Darlington. 
Nottingham 
(Four Holders). Pelton, 
Bathurst, Wales) Tyne Dock. 
HOTSenS (Denmark). Newburn. 
BR Milan tay), i) | Birkenhead. 
Harrogate Hy | Sligo 
. Southborough, My) | St. Austell 
: Denton, }) | And many others 
B i : j 
1 oR Aske. in America. 
Telegrams: 
L London Omes: | “ GASHOLDER, 
y 16, Victoria St., $W. 4 STOCKTON-ON-TEES.” 











From a Photograph of Three-Lift Holder at Sligo (1894). 
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‘Telegraphic Address : “RITCHIE MIDDLESBROUGH.” — 


plang vicchoeall 


—$__$_.. 












WILLIAM INGHAM & SONS, 


Incorporated with the Leeds Fire-Clay Company, Ltd., 
‘yee FIRE-CLAY WORKS, 
Near LEEDS, 


| 5 Have confidence in drawing the special 
ye — attention of GAS ENGINEERS to the fol- Be- 
>——_=slowing advantages of their Retorts:— 


m \ 
ul 1, —— pened preventing adhesion of JB! 
nd : 2. They « can he made in one piece up to 10 feet C Alli 


ong. hn 
8. Uniformity in thickness, ensuring equal [Mir 
Expansion and Contract ion. < 


PATENT 


WACHINE-MADE GAS-RRTORTS 
GAS wo WATER PIPES 


CASTINGS OF BVERY DESCRIPTION. 


MANUFAOTURED BY THH 


CLAY GROSS COMPANY, 
CHESTERFIELD. 






——— 


.. 
os, 











TRADE | TELEGRAMS: ; LONDON AGENTS: 
CXG | “sackson” BECK & Co, 
MARK. | CLAY CROSS. | 130, GT. SUFFOLK ST., SE. 











GODDARD, MASSEY, & WARNER'S 


IMPROVED 


Sulphate of Ammonia Apparatus, 


The most successful and approved Apparatus known 
up to the present time, 








FOR REFERENCES, PARTICULARS, TESTIMONIALS, AND PRICES 
_ APPLY TO 


GODDARD, MASSEY, & WARNER, 
ENGINEERS, 
NOTTINGHAM. 








The Apparatus has been supplied to the following Firms— 


BURT BOULTON, & HAYWOOD, SILVERTOWN, and ELING. 
CHANCE BROTHERS,.OLDBURY (Four Arranarvs). ee 
RUNCORN SOAP & ALKALI Co., Limited, RUNCORN. 

NETHAM CHEMICAL CO., Limited, BRISTOL. 

ANIMAL CHARCOAL CO., Limited, SHADWELL. 

WM. BUTLER & CO., BRISTOL. 

KEMPSON & CO., Pye Bridge. 


And to the following Gas Companies and Corporations— 
ILKESTON. BURY. CHORLEY. 








WIDNES. BRIGHOUSE, — 
HALIFAX. MARKET HARBRO’. . 
ALTRINCHAM, PRESCOT. — SHIELDS. 
DENTON. SOWERBY BRIDGE. IPSWICH. 

8T, ALBANS. LEICESTER, BOURNEMOUTH. 
DUKINFIELD. DARWEN. SALFORD. 
NORTHWICH. NELSON. LU 
HUDDERSFIELD. ORMSKIRK. HAMPION COURT. 





OVENDEN, 


LONDON OFFICE — 
60, QUEEN VICTORIA ST., 











HALIFAX. 


















Telegraphic Addresses: 


‘*DRAKESON, HALIFAX.” 
‘“*ECLAIRAGE, LONDON.” 











Telephone: No. 33. 
HALIFAX EXCHANGE. 











GAS ENGINEERS, 
CONTRACTORS, IRONFOUNDERS, 


RETORT SETTERS, FURNACE BUILDERS, Me, he 




















Foy 
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‘HARPER & MOORES, 


STOURBRIDGE, 





MANUFACTURERS or 


BEST FIRE-BRICKS, GAS-RETORTS, 
LUMPS, TILES, AND ALL ARTICLES IN FIRE-CLAY. 
Proprietors of Best Glasshouse Pot, Crucible, and other Stourbridge Clays. 


MANUFACTURERS OF GLASSHOUSE POTS AND CRUCIBLES OF E VERY KIND. 
BSTABLISHED 1836, 


WILSON GARTER & PEARSON, 


GAS COAL AND CANNEL FACTORS, 


Supply to any Railway Station, or for Export, all kinds 
of Fuel for Gas purposes. 
ADDRESS CHIEF OFFIOES: 


Temple Buildings, 50, New Street, Birmingham. 


THE THAMES BANK IRON CO. 


UPPER GROUND STREET, LONDON, &.E., 


SUPPLY FROM STOCK 


CAST-IRON RETORTS. 
AND ALL KINDS OF GAS-WORKS APPARATUS. 


SOCKET-PIPES FOR GAS OR WATER PURPOSES. 
FLANGE PIPES FOR STEAM. 


Bole Manufacturers of LYON’S ‘PATENT’ GAS MAIN SYPHONS. 


AGENTS FoR 


‘ATTERTON’S PATENT APPARATUS for CHARGING RETORTS. 


CROWTHER BROTHERS, |® 


Contractors for the Erection of Gas-Works Complete, 
RETORT-SETTINGS, Furnace Building, the Erection of 
Retort. Benches, &c., &c. 


N. B.—Special attention given to the Erection of Inclined Retort- 
Benches on the Generator and Regenerative Principles complete. 


MAIN LAYING IN i= ITS BRANCHES. 


For Terms and Particulars, apply to 


CROWTHER BROTHERS, 
152, Teviot Street, St. Leonard’s Road, 


POPLAR, LONDON, E. 
Telegraphic Address: “ GASRETORT, LONDON.” 


Ezperienced Retort Setters and Main Layers sent to all Parts on the 
Shortest Notice. 


The Climax of Regenerative | bas s Lighting 11 
“VERTMARCH E” 


A 280-CANDLE POWER 
PLAIN IRON LAMP, 


CLASS & && |= 


LIGHT for LIGHT 
less than half the _ of any other 
Regenerative Lamp. 
Manufactured in England. 


HENRY (OREENE & CONS, 


158 & 165, CANNON STREET, 
LONDON BRIDGE, E.C. 


PaRTICULARS AND Prices Faex, AGENTS WANTED. 






































BOWENS' Ltd. Successors, 


STOURBRIDGE. 


MANUFACTURERS OF 


BEST FIRE-BRICKS; INCLINED, HORIZONTAL, and 
SECTIONAL RETORTS ; LUMPS, TILES, &c., ‘of 
every description. 


Eatablished is60. 


ARROL-FOULIS 
Patent Automatic Machinery 


FOR 


DRAWING AND CHARGING 
GAS-RETORTS. 


Full Particulars may be obtained from the 
Sole Makers, 


SIR WILLIAM ARROL & CO., Limited, 


GLASGOW. 


See Illustrated Advertisement, p. II. Centre of JourNAL for Oct. 9. 
Gas-Bags for Mains. High Water-Boots. Woollen Miners’ Jackets. 


Le 


Deli: and Suction Hose, Gutta-Percha Acie pation, Nyame Dri 
YWove n Canvas Hose for Fire-Engines, W: ‘G Gar Bae, 

















— 
Air and Water Beds for Invalids, Oil ag 


—— for cleansing Pavements, &o., "Bilfisrd 


Tricycle Leather Hose, Cotton ‘Waste, Engine Cl 


India-rabber Wa tf Garments for Walking, Driving, a Sporting 
FOO: ents for ow 

Wear, Diving and Wading ading Dresses, Printers’ Blankets ‘ ae 

Rollers covered with India-rubber. Stokers’ Gloves, 14s. Cn per way red 


Write for Price List to 
THOMAS BUGDEN, Manufacturer, 
71, GOSWELL ROAD, LONDON, E.cC. 


J. & W. HORTON 


ETNA WORKS, 


SMETHWICK, 
NEAR BIRMINGHAM 


(Established 50 Years), 






















Manufacturers 
of every 


PATENTEES description of 
AND Gas Apparatus, 
MANUFACTU RERS Cast and Wrought Iron 
OF Tanks, Purifiers, Con- 


densers, Scrubbers, Retort- 
Lids, Cross-Bars and Screws, 
Wrought-Iron Boilers for Sta- 
tionary, Portable, and Marine 


Engines, Sugar Pans, Coolers, 
Clarifiers, Punts, Boats, Bridges, 
Girders, Roofs, Cisterns, Oil-Tanks, 


Melting-Pots, Crucibles, Salt-Pans, Arch 
and Range Boilers, and every description 
of General Ironwork. 











Drawings, Specifications, and Estimates supplied. 











900 JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. [Nov. 6, baal 


‘GAS aS 
Cr oor ee 


hO 0) nC em At 


SENN LENS SON 


Oss: TUBE MANUEACTURERS WOUTERMA 









MANUFACTURERS OF EVERY DESORIPTION OF 


(RON OR STEEL LAP-WELDED OR BUTT-WELDED TUBES 


FOR ANY PURPOSE. 











==WILLEY & Co.> 


Gas Engineering Works, Commercial Road, Exeter, 


MANUFACTURERS OF EVERY DESORIPTION OF 


GAS APPARATUS. 


GASHOLDERS, Telescope and Single Lift, any size. Some of the largest in the Kingdom, erected 
by this Firm, are giving the highest satisfaction. 


PLANS and SPECIFICATIONS furnished for Extension and Rwlaraanent of existing Works, 
adapting them to the most Improved and Modern Principle of Gas Manufacture. 

PURIFIERS, CONDENSERS, WASHERS, ENGINES and EXHAUSTERS, STATION 
METERS, and GOVERNORS, manufactured and erected. 

Makers, by permission of that eminent authority MR. GEORGE LIVESEY, of his CELEBRATED 
PATENT WASHER, highly approved by all the Engineers of Works where adopted. Largely in demand. 


Special reference and attention are invited to our wv 


WET AND DORY METERS, 


which have acquired a high reputation for the excellence of Materials and Workmanship; their durabilit 
accuracy of Register guaranteed. They are used by several of the London Gas Companies, 4 x 
200 Provincial Gas Companies. 


Price Lists, it alias and Estimates provided for any work appertaining to Gas Lighting, from the 
Retort-House to the Drawing-Room. 


CLAPHAM BROTHERS, LTD. 


— ESTABLISHED 1837 — 
nary Makers of Laycock and Clapham’s 


PATENT ~ ECLIPSE” WASHER-SCRUBBER 


Constructed on a PRINCIPLE which has PROVED MOST EFFICIENT, 
and NOT REQUIRED IMPROVING, giving the LARGEST AMOUNT OF 
FRESHLY WETTED SURFACE of any machine yet introduced. 
6S Machines, with a total Capacity of 76,100,000 Cubic Feet per day; 
have been supplied, or are in course of erection. 


Last year the Manchester Corporation put in an “ECLIPSE” WASHER-SCRUBBER to pass 
3,000,000 Cubic Feet per day; and this year have ordered TWZO MORE, each to pass 
4,000,000 Cubic Feet per day. 


OTHER LARGE REPEAT ORDERS HAVE ALSO BEEN RECEIVED. 


CLAPHAM’S IMPROVED VALVES, PURIFIERS, AND RETORT-FITTINGS; MAINS, AND GENERAL CAST 
AND WROUGHT IRONWORK. 





4 














CATALOGUES AND FULL PARTICULARS ON APPLICATION. 


Wellington, Nelson, and Market Street Works, KEIGHLEY, YOHAS YORKS. 


Loxpon: Printed by Warren Kine (at the Office of ap Bell, and Railton, Ltd., 12, Gough remy and published by him at 11, Bolt Court. Fleet ea 
in the City of London. —Tuesday, Nov. 6, 1894, 
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